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HYDRANTS 
Made by R. D. Wood Company 
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Philadelphia 5, Pa. 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in 
sand molds) and R. D. Wood Gate Valves 


@ The barrel, containing all 
the working parts of the hy- 
drant, is readily removed for 
inspection or for repair by 
simply unscrewing from the 
elbow and withdrawing from 
the protection case. .\o ex- 
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@ This exclusive Mathews 
feature eliminates any need 
for repair work on the job. A 
spare barrel can be inserted 
in a few minutes and the 
broken barrel repaired in the 


shop. 


@ With automobile accidents 
breaking an increasing num- 
ber of hydrants, this speed 
of replacement is of tre- 
mendous importance in main- 
taining community fire 


protec tion, 


No Other Hydrant 
Offers So Many 
Essential Features 


Compression type valve prevents 
flooding « Head turns 360° « Re- 
placeable head « Nozzle sections 
easily changed « Nozzle sections 
easily raised or lowered without 
excavating e Protection case of 
“Sand-Spun’’ cast iron for strength, 
toughness, elasticity « Operating 
thread only part to be lubricated 
e All working parts contained in 
removable barrel « A modern bar- 
rel makes an old Mathews good as 
new e Available with mechanical- 
joint pipe connections 


anniversary 


| 


AMERICAN WATER WORKS ASSOCIATION December 1953 
COPYRIGHT. 1953. BY THE AMERICAN WATER WORKS ASSOCIATION, INC. Vol. 45 * No. 12 


Contents 


Water Conservation in Industry..... Task Group Report 1249 
Economics of Adequate Leak H. E. Beckwitn 1261 
New ASA Standards for Cast-Iron Pipe 
Development of A21 Specifications.................... THomas H. Wiccin 1266 
Cast-Iron Pipe Tests J. TuHompson Vann 1271 
ee H. W. Stuart 1275 
Consulting Engineer’s Louis R. Howson 1276 
Manager’s Appraisal WENDELL R. LaDveE 1278 
Mechanism of the Internal Corrosion of Water Pipe 
ELIASSEN & JAMES C, Lames III 1281 
Findings and Recommendations on Underground Waste Disposal 
Task Group Report 1295 
Expenditure Control Through Responsibility Accounting... M. Jr. 1298 
A Statistical Analysis of Water Works Data for 1950 
Harris F. Semper, A. STANFoRD JOHNSON & DonaLp O. DENCKER 1309 
Correction—Water Works Operating Data Survey 
Papers Scheduled at 1953 Section Meetings. .............ccsscesccvccsensess 1343 
Binding the Year’s Journals 
Index for Volume 45, 1953 


Author 


Departments 
Officers and Directors............ 2P&R_ The Reading Meter 44 P&R 
List of Advertisers 6 P&R_ Section Meetings............. 50,78 P&R 
Coming Meetings. 8 P&R_ Condensation Index.............. 62 P&R 
Percolation and Rumnoff.......... 29 P&R_ Index of Advertisers’ Products... 88 P&R 


Reproduction of the contents, either as a whole or in part, is forbidden, unless specific permission has 
been obtained from the Editor of this JourNnat. The Association is not responsible, as a body, for 
the facts and opinions advanced in any of the papers or discussions published in its proceedings 


Indexed annually in December; and regularly by /ndustrial Arts Index and Engineering Index. 
Microfilm edition (for Journat subscribers only) by University Microfilms, Ann Arbor, Mich. 
All corr di lating to the publication of papers should be addressed te: 


Harry E. Jordan, Secretary—521 Fifth Avenue, New York 17, N.Y. 


$7.00 of members’ dues are applied as a subscription to the JourNAL; additional single copies 
to members—50 cents; single copies to non-members—75 cents. 


INCORPORATED 


521 Fifth Avenue, New York 17,N.Y. 


(Telephone: MUrray Hill 2-4515) 


ul Board of Directors 


President 

Past-P resident 
Vice-President 
Treasurer 

Ch. W.W. Practice 


Ch. W.W. Admin. Com. 
Ch. Publication Com. 


Alabama-M ississip pi 
Arizona Section 
California Section 
Canadian Section 
Chesapeake Section 
Cuban Section 
Florida Section 


Illinois Section *RE N, “ago, 
Indiana Section 2 Lewis S. Fincu, Indianapolis, Ind. 
> 
Joun W. Pray, Fort Dodge, 
H. H. KANSTEINER, Leavenworth, 


Sec. CHARLES H. BAGWELL, 


Towa Section 
Kansas Section 
Kentucky-17 ennessee 
Michigan Section 
Minnesota Section 
Missouri Section 
Montana Section 
Nebraska Section 


New Jersey Section 
New York Section 


Se “tion 


Southeastern Section 
Southwest Section 
Virginia Section 


Manufacturer 
Manufacturer 


North Carolina Section 
Pacific Vorthwe st Sec. 


Pennsy lr ‘ania Section 
Rocky Mountain Section 


West Virginia Section 


Wisconsin 


M. B. CUNNINGHAM, 


CuHarces H. Capen, Wanaque, 


Dace L. Marritt, 


W. Brusu, 


Des Moines, 
New York, N.Y. 


Com. Louis R. Howson, Chicago, Ill. 


WENDELL R. LaDug, 
RicHARD Hazen, New York, N.Y. 


Sec. Tie H. ALLEN, Canton, Miss. 


R. Gait BAKER, Phoenix, Ariz. 
L. W. Grayson, Glendale, 


W. D. Hurst, Winnipeg, Man. 


Epwarp S. Hopkins, Baltimore, 
Luis A. Nunez, Havana, Cuba 


C. F. Wertz, Miami, Fla. 
Frep G. Gorpvon, Chicago, Ill 


Oklahoma City, 
N.J. 


Calif. 


Knoxville, 


lowa 


Akron, Ohio 


Md. 


lowa 


Kan. 


Louts E. Ayres, Ann Arbor, Mich. 


R. A. THumMa, St. 


WarREN A. KRAMER, 


Paul, Minn. 
Jefferson City, 


Joun B. Hazen, Butte, Mont. 


H. LANcAster, Kearney, 


New England Section Frep P. Bristol, R.I. 


Neb. 


GrorGeE D. Norcom, Red Bank, N.J. 


James C. Harpinc, 
GeorceE S. RAw.tns, Charlotte, 


White Plains, 
N.C. 


A. A. Utricu, Massillon, Ohio 


C, CAsap, 


3remerton, 


L. S. MorGan, Greensburg, Pa. 


Everett M. JONEs, 


REGINALD F. Hayes, 


CuHar.es G. CALDWELL, 
R. B. Simms, Spartanburg, S.C. 
Epwarp R. STAPLEy, 
X. D. Murpen, Portsmouth, 
Henry W. SpeipeEN, Morgantown, W.Va. 1955 
Haroip Lonpo, Green Bay, 


Santa Fe, 


Wis. 


N.Y. 


Wash. 


N.M. 


Stillwater, Okla. 
Va. 


Philadelphia, Pa. 


New York, N.Y. 


Manufacturer pas, Husert F. O’Brien, East Orange, N.J. 


Secretary 


Administrative Staff 


Exec. Asst. Secretary 
Asst. Secretary—P ublications 


Journal AWWA is published monthly at Prince & Lemon Sts., 
521 Fifth Ave., New York 17, 
tai matter Jan. 23, 1943, at the Post Office at Lancaster, 


Water Works Assn., Inc., 


Pa., 


Harry E. 
RAYMOND J. 


JorpDAN 
Faust 


Eric F. Jounson 


Tenn. 


TERM 
ENDS 


Okla. 1954 


1954 
1954 
(1954 


1954 
954 


1956 
1956 
1954 
1955 
1954 
1954 
1954 
1954 
1955 
1956 
1955 
1956 
1956 
1954 


Mo. 1955 


1954 
1956 
1956 
1956 
1956 
1955 
1954 
1956 
1956 
1955 
1955 
1954 
1955 


1955 


1956 
1954 
1955 


Lancaster, Pa., 
N.Y., and entered as second class 
under the Act of Aug. 24, 1912. 


by the Am. 


Accepted for mailing at a special rate of postage provided for in paragraph (d-2), Section 34.40, 
P. L. & R. of 1948. Authorized Aug. 6, 1918 : 


nt mal Copyright, 1953, by the American Water Works Association, Inc. 
ts ae Made in United States of America 


2 P&R 


i 
™ 
| 
_ 
| 
he 
| 
| 


JOURNAL AWW. 


here's no substitute for 


CONCRETE and STEEL! 


LOCK JOINT 
combines 
these materials 
to make 
the ideal pipe! 


Concrete, with its proven qualities of reinforcing steel. Both materials are 
durability, non-corrosion, resistance to carefully calculated to meet your pressure 
electrolytic action, and high compression —_ needs with a wide factor of safety. The aie 
strength is combined, by Lock Joint, | Lock Joint Pipe Company’s Rubber 
with steel’s toughness, resilience and high — and Steel Joint is extremely watertight 
tensile strength to make a pipe that —_ and, at the same time, flexible. 
retains the best qualities of both— 
non tuberculance, high structural strength — For superior strength, carrying 
and long life with little or no — characteristics and trouble-free operation, 
maintenance. Dense concrete affords let Lock Joint supply your pipe needs 
complete protection for the quality in sizes 16” and larger. 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan 
Detroit, Mich., Columbia, 8. C 

SEWER & CULVERT PIPE PLANTS: 
Casper, Wyo. + Cheyenne, Wyo. «+ Denver, Col. + Kansas City 
Mo. + Kennett Square, Pa. « Valley Park, Mo. - Chicago, I 
Rock Island, Ill. + Wichita, Kan ¢ Kenilworth, N 
Hartford, Conn, + Tucumeari, N. Mex. + Oklahoma City, Okla 
Tulsa, Okla. Beloit, Wis. Henrietta, N.Y. Hato Rey, P.R 

Ponce, P. R. + Caracas, Venezuela 


SCOPE OF SERVICES—Lock Joint Pipe Company spe 

stallation of Reinforced Concrete Pressure Pipe for Water Supply and Distribution Mains 
16” in diameter or larger, as well as Concrete Pipes of all types for Sanitary Sewers, Storm 
Drains, Culverts and Subaqueous Lines. 
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EA ust how good a meter will it Rocithicloemen from now? 
Will it be able to meet the standards of 1980 . . . or will later and improved 
models have made it obsolete? 

Neptune’s past record can help you answer these questions. 

During the past 50 years, more Trident meters have been purchased than any 
other make. Many of the oldest are still in operation. 

More important, even these very old meters can almost match the performance 
of the one shown above. Because the newest Trident parts fit the oldest em, 
Tridents are modernized every time they are repaired. oem 

This 50-year record is your promise for the future, 

Your assurance that the Tridents you buy today will be assets 
for your community for years and years to come. 


NEPTUNE METER COMPANY TV 
50 West 50th Street © New York 20,N.Y. 


NEPTUNE METERS, LTD. 
1430 Lakeshore Road Toronto 14 


American ond Canadian Cities 


— 
FOR THIS METER? ~~ 
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ei tty rh _ _Lithographed on stone for U. S. Pipe and Foundry Co. by John A. Noble, A. N. A. 


Wrauen THE GROUND is unstable or a 
definite grade has to be maintained cast iron pipe 
is frequently laid on piers or pile bents. Whether 
above ground or underground there are installations 
of cast iron pipe with continuous service records 
measured in generations. 


We are well equipped to furnish your 

requirements for cast iron pipe and fittings made 

in accordance with American Standard, Federal 

and American Water Works Association 

| 7 specifications. U. S. pipe centrifugally 
| cast in metal molds is available in sizes 2- to 
: 24-inch and pit cast pipe in the lazger 
} sizes with »ell-and-spigot, mechanical, flanged 


- may or other types of joints. 


ba United States Pipe and Foundry Co., 
: General Office, 3300 First Ave., N., 
_ Birmingham 2, Ala. ¢ Plants and Sales 
Offices Throughout the U. S. A. 
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AWWA SECTIONS 


Jan. 19, 1954—New York Section 
Winter Luncheon Meeting, at Commo- 
dore Hotel, New York. Secretary, 
Kimball Blanchard, Rm. 1922, 50 W. 
50 St., New York 20, N.Y. 


Feb. 10-12—Indiana Section at Lin- 
coln Hotel, Indianapolis. Secretary, 
G. G. Fassnacht, State Dept. of Health, 
1330 W. Michigan St., Indianapolis 7, 


Ind. 


Feb. 16—New Jersey Section Win- 
ter Luncheon Meeting, at Essex 
House, Newark, N.J. Secretary, C. 
B. Tygert, Box 178, Newark 1, N.J. 


Mar. 17-19—Illlinois Section at La- 
Salle Hotel, Chicago. 
Dewey W. Johnson, Research Engr., 
Cast Iron Pipe Research Assn., 122 S. 
Michigan Ave., Chicago 3, III. 


Secretary, 


Mar. 18—New England Section at 


Hotel Statler, Boston. Secretary, 


George G. Bogren, Partner, Weston & 
Sampson, 14 Beacon St., Boston 8, 
Mass. 


Mar. 29-31—Southeastern Section 
at Poinsette Hotel, Greenville, S.C. 
Secretary, N. M. deJarnette, 245 State 
Office Bldg., Atlanta 3, Ga. 


Apr. 7-9—Kansas Section at Broad- 
view Hotel, Emporia. Secretary, 
Harry W. Badley, Repr., Neptune Me- 
ter Co., 119 W. Cloud, Salina, Kan. 


Apr. 12-14—Canadian Section at 
Royal York Hotel, Toronto. Secre- 
tary, A. E. Berry, Director, Ontario 
Dept. of Health, Parliament Bldgs., 

Apr. 22-23—Nebraska Section at 
Cornhusker Hotel, Lincoln. Secre- 
tary, E. Bruce Meier, Asst. Prof. of 
Civil Engineering, Univ. of Nebraska, 
Lincoln, Neb. 


Seattle, Wash. 


AWWA. 


AWWA ANNUAL CONFERENCE 


— 7 
All reservations will be cleared through the AWWA office. The 


hotels have agreed to accept no reservations for the 1954 Conference 
except as they are requested on the standard form, through the 


May 23-28, 1954 


(Continued on page 
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ASSEMBLY... 
SIMPLE AS ABC 


B. Lubr 


des in under 


cated pipe | 


rubber rings 


C. Both pipes in as 
sembled position. Rings 
compressed and locked 
m place 


Coupling and Pipe made of strong, corrosion- 
resistant asbestos-cement Transite 


cuts installation costs through fast assembly 


— insures locked-in tightness 


PIPELINE ASSEMBLY can be made easy, 
fast and practically foolproof with the 
Johns-Manville Transite Ring-Tite Cou- 
pling. This is the new asbestos-cement 
coupling for Transite Pressure Pipe that 
gives every joint locked-in tightness. 
Record savings achieved 

The Ring-Tite Coupling is effecting in- 
stallation savings every place it is used. 
Every step of the way, its special advan- 
tages and automatic features pay off. 

To begin with, pipes need only rough 
alignment. The design of the coupling 
doe: the rest with automatic centering, 
automatic aligning and automatic ad- 
justing for expansion. Rings are simply 
popped into grooves and pipes pulled 
together. 

Pipe ends are automatically separated 
within the satiated This provides for 


expansion and flexibility . . . permits line 
to conform to curves .. . to withstand 
shock and vibration ... to relieve line 
stresses. 

With the Transite Ring-Tite Coupling, 
no complicated equipment is required. 
Installations can be successfully com- 
pleted under adverse weather, tempera- 
ture or terrain conditions. And the 
Ring-Tite Coupling is listed by Under- 
writers’ Laboratories, Inc. 

Savings at fittings, 
valves and hydrants, too 
The Ring-Tite Coupling will permit 
savings of money and time by joining 
pipe directly to fittings, valves and hy- 
drants embodying the Ring-Tite design. 
to Johns-Manville, Box 60, 


For further information write JM 
New York 16, N. Y. 


TRANSITE PRESSURE PIPE 
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Coming Meetings 


(Continued from page 8) 


Apr. 22-—23—New York Section at 
Woodruff Hotel, Watertown. Secre- 
tary, Kimball Blanchard, Rm. 1922, 
50 W. 50 St., New York 20, N.Y. 


22-24—Arizona Section in 
Secretary, M. V. Ellis, Su- 
Plant, 


Apr. 
Tucson. 
Treatment 


pervisor, Sewage 


Phoenix, Ariz. 


Apr. 23-24—Montana Section at 
saxter Hotel, Bozeman. Secretary, 
A. W. Clarkson, Acting Chief, Water 
Section, Div. of Environmental Sani- 
tation, State Board of Health, Helena, 


Mont. 


June 16-18—Pennsylvania Section 
at Americus Hotel, Allentown. Sec- 
retary, L. S. Morgan, Div. Engr., State 
Dept. of Health, Greensburg, Pa. 


FALL SECTION MEETINGS 


Sept. 9-10—New York, in Montauk, L.I. 


hp 


15-17—Michigan, in Muskegon 


Sept. 
Sept. 22-24—Ohio, in Dayton 
Sept. 26-28—Missouri, in Jefferson City 
Sept. 28-30—Wisconsin, in Green Bay 
Oct. 13-15—Iowa, in Cedar Rapids 
Oct. 17-20—Southwest, in El Paso, Tex. 


Oct. 24-27—Alabama- Mississippi, in Bir- 
mingham 


Oct. 26-29—California, in Long Beach 


Oct. 27-29—Chesapeake, in Baltimore 


Nov. 3-5—Virginia, in Richmond 


Nov. 4-6—New Jersey, in Atlantic City 


Nov. 7-10—Florida, in St. Petersburg 


OTHER ORGANIZATIONS 


Mar. 15-19—National Assn. of Corrosion 
Engineers, in Kansas City, Mo. 


May 4-6—American Public Power Assn., 
in Chicago 


May 4-7—American Welding Society, in 
Buffalo, N.Y. 


June 13-18—American Society for Test- 
ing Materials, in Chicago 


Sept. 13-15—New England Water Works 
Assn., in Dixville Notch, N.H. 


Oct. 11-14—Federation of Sewage & In- 
dustrial Wastes Assn., in Cincinnati. 


Oct. 11-15 (tentative)—American Public 
Health Assn., in Buffalo 


Oct. 17-20—American Society of Civil 
Engineers, in New York City 


Oct. 19-22—Pennsylvania Water Works 
Assn., in Atlantic City, N.J. 


Nov. 17-19—Water Works Management 
Short Course, at Univ. of Illinois, 
Allerton Park, IIl. 


Nov. 28-Dec. 3—American Society of 


Mechanical Engineers, in New York. a 
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rehabilitate your 


water system | 
and give it new life «so. 
with... 


IOWA 


MECHANICAL JOINT 
CUTTING-IN VALVES 
AND SLEEVES 


“ 
02 Hy, PS 


Replace those ‘tired,’ worn-out valves... 
be prepared for all emergencies! “SN 


Now, more than ever, it’s vital to keep your customers supplied with 


water and fire protection at all times . . . Replace worn-out valves 
and add needed valves with IOWA Mechanical Joint Cutting-In Valves 
and Sleeves .. . It’s the fastest, simplest and most economical 


method of cutting gate valves into existing water lines 

... Furnished complete with joint accessories . . . No lead, no 
jute, no caulking ... Just a ratchet wrench . . . Ideal as auxiliary 
valves for fire hydrants ... Simplifies hydrant Ate 


inspection and maintenance . . . Act now 
before it’s too late... Write 


today for descriptive literature! i oO WA VALVE COMPANY 


201-299 Talman Ave. Chicage 80, Ill. A Subsidiary of James B. Clow & Sons 
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the first proven 


Make any CROSS CONNECTION safe! 


Approved or used by: 


California State Board 

of Public Health 
Research Foundation for 
Cross Connection Con- 
trol, University of South- 
ern California 

.S. Public Health Service 
Bureau of Standards 
U.S. Army, Navy and 
Air Force 

Atomic Energy 
Commission 

Veterans’ Administration 
Western Plumbing Offi- 
cials Assn., 

and many others 


Now a practical, mechanical backflow preventer is 
available which will protect any drinking water system 
from pollution thru cross connections. Completely 
tested, approved and in use in the field for more than 
10 years. The bonded Beeco Backflow Preventers 
have total time in actual field operating service which, 
if added together, would equal more than 5000 valve 
years. Jn all this time there has never been a failure 
of a single untt. 

You can now be up-to-date by using this modern, 
reduced pressure backflow preventer. You should read 
the story about the development of Beeco Backflow 
Preventers. Protect your water system and yourself 
by getting the facts; write today for complete informa- 
tion. 


BACKFLOW ENGINEERING & EQUIPMENT COMPANY 
5725 ALCOA AVE., LOS ANGELES 58, CALIFORNIA 
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Feed and slake low cost quicklime with this super-accurate, continuous 
Omega Lime Slaker . . . another of the Omega “equipment packages” 
engineered specifically for the modern water works. 

Heart of this “package” is the Omega Belt Gravimetric Feeder. It feeds 
by weight; controls lime feed to the exact rate required by the treatment 

_ process; compensates automatically for variations in weight per unit of vol- 
ume. Three models available with capacities from 2,000 to 10,000 pounds 
4 per hour. Feed rate of each model is adjustable over a 100 to 1 range. 
The Omega Lime Slaker itself incorporates high speed agitators, vapor 
removal devices, heat exchangers, thermostatic controls, and other engi- 
neered features to insure efficient, low-cost production of slaked lime. 
Omega Lime Slaking “packages” are standard equipment in hundreds of 
water works throughout the country. 
7 Bulletin 40-E1A gives complete details. Write Omega Machine Co. 
(Division of B-I-F Industries, Inc.), 365 Harris Ave., Providence 1, 


Rhode Island. 
ORAEGA " 


INDUSTRIES LAST woro FEEDERS 
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How the best product 
in its field 
has been made still better 


Not overnight, of course—but by 
a series of improvements gained 
through research and develop- 
ment resulting in modernized 
cast iron pipe. Tougher, stronger, 
tuberculation-proof pipe with 
sustained carrying capacity. Cen- 
trifugally cast and, when needed, 


centrifugally cement-lined. 


All of our member companies have centrifugal | i sp 


casting facilities for producing tougher, stronger modernized i 


cast iron pipe. All can supply this pipe with cement lining 
centrifugally applied, resulting in sustained carrying capacity, 


reduced friction loss and lower pumping costs. 


If you want the most efficient and economical pipe ever made for 
water distribution, your new mains will be laid with modernized 
cast iron pipe with either bell-and-spigot or mechanical joints. 
_ Cast Iron Pipe Research Association, Thos. F. Wolfe, 
5 a" Managing Director, 122 So. Michigan Ave., Chicago 3. 


coast i 
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the ‘ Service Mork of the 
Iron Pipe Research Association 
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This cast iron water 
main, uncovered for in- 
spection, is in its 106th 
year of service in 
Boston, Mass.—one of 
more than 45 cities with 
century-old water or 
gas mains in service. 
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~Deper abit 


Operators of Roberts-equipped water treat- 

ment plants look forward to the same trouble- 

free service tomorrow that they have come to 
count on since their equipment was installed. 
Even in little things, Roberts follows through 

the years... an accidentally broken operating table 
handle is supplied to match the originals . . . replace- 


ment valve parts are shipped from stock or precisely 


“hee never obsoleted any Roberts equipment. 
There has not been, or will there be, an 
“orphan” with the name Roberts attached. Integrity is 
built into every piece of Roberts equipment . . . for the years. 


Roberts Filter . . . Nameplate of dependability 


ROBERTS FILTER 


Manufacturing Co. 
Darby, Penna. 


M 


z 
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RAISING FIGURES 


BUSINESS! 


Increasing efficiency, carrying capacity and pressure of 
water mains has been the only business of the 
National Water Main Cleaning Company since 1905. 


During that period, we’ve cleaned over 45,000,000 feet 

of cast iron water mains and, we have yet to find the main 
(regardless of age or condition) that National can’t restore 
to at least 95% of its original rated capacity. 


The cost of National cleaning is small, compared to the 
advantages and savings effected in increased volume and 
reduced pumping costs. Resultant increase in water pressure 
reduces fire hazard, particularly in outlying districts. 


At no obligation to you, our engineers will check the condition 
of your water mains, and if they need cleaning, 
estimate the cost of National cleaning. =—— + 


Write or call us today! 


| 


re 


TIONAL water MAIN CLEANING COMPANY 
33 50 Church Street - New York, N.Y. 


ATLANTA, GA; 333 Candler Building * BERKELEY, CALIF; 905 Grayson Street * DECA- 
TUR, GA; P. O. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. 
Michigan Avenue * ERIE, PA; 439 E. 6th Street * FLANDREAU, S.D; 315 N. Crescent 
Street * KANSAS CITY, MO; 406 Merchandise Mart and 2201 Grand Avenue * LITTLE 
FALLS, N.J; BOX 91 * LOS ANGELES; 5075 Santa Fe Avenue * MINNEAPOLIS, MINN; 
200 Lumber Exchange Building * RICHMOND, VA; 210 E. Franklin Street * SALT LAKE 
CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, TENNESSEE; 204 Slayton 
Street *° MONTREAL, CANADA; 2032 Union Avenue * WINNIPEG, CANADA; 576 Wall 
Street * HAVANA, CUBA; Lawrence H. Daniels, P. O. Box 531 * SAN JUAN, PUERTO 
RICO; Luis F. Caratini, Apartado 2184. 
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MUELL 


The new Mueller Water Works 


Catalog is now off the press 


and its distribution has almost 


Now (U-06 Wator WVorke been completed. It you have 
not received your copy, please 
Catalog ¢ ? drop us a note — Dept. A-36, 


Mueller Co., Decatur, Illinois. 


Catalog W-%6 . . . 328 pages. . . - complete line of 
Mueller Water Works Distribution Products and use- : 
ful engineering information. at 


(MUELLER 


‘ 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS 
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You don’t need a special- 
ist to recognize Corrosion. 
But you do need one to 
treat it successfully. The 
skill required to achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years of 
practical application. 


Recognition of that fact is one reason more and more people are turning to 
E.R.P. for assistance on corrosion problems — one reason that thousands of 
buried or submerged steel structures of all types have been completely protected 
against corrosion by E.R.P. engineers. Corrosion specialists for over 17 years, 
these men are highly trained and well equipped to help you with your corrosion 


problem. Write for full information today. = 


MAINTENANCE 


ELECTRO RUST-PROOFING CORP. (N. J.) 
BELLEVILLE 9, NEW JERSEY 
REPRESENTED IN PRINCIPAL CITIES IN THE UNITED STATES 31K -E27 
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= concentrated sewage sludge 


STORAGE TANK 


A 
7 


> 


Housed in brick to conform with — 


the architecture of its environs. — 


This Hammond designed and erected concentrated 
sewage sludge storage tank, at the Rockaway, New York plant, © 
built by the Department of Public Works, is 38 feet 

in diameter and 38 feet high and has a capacity of 200,000 
gallons. Its cone roof and ellipsoidal bottom are designed 

so tha? the concentrated sludge is gravity fed to sludge vessels 
which dock at the base of its installation on Jamaica Bay. 

The clear liquor on the top is decanted into the plant influent. 


HAMMOND IRON WORKS 


WARREN and BRISTOL, PA. * PROVO, UTAH + CASPER, WYO. + BIRMINGHAM, ALA. 


Sales Offices’ NEW YORK 20 * AKRON * BOSTON 10 * BUFFALO 2 * CHICAGO 3 * CINCIN- 
NATI 2 * CLEVELAND 15 * EL PASO * HOUSTON 2 * LOS ANGELES 14 * PITTSBURGH 19 
RICHMOND 20 * SAN FRANCISCO * WASHINGTON 6 D.C * HAVANA * 'TIPSA,” BUENOS AIRES 
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WATER WORKS: FILTER PLANTS 
INDUSTRY ° SEWAGE DISPOSAL AND 
FIRE PROTECTION 


oii 
— 
This M& H mechanical joint cutting 1" Sleeve makes ! asy 
install mechanical joint OF a hub end gate valve or 
into an existing pipe \ine. Out of the pIPe line cut only a | 
pipe equal to the over-all length of the valve OF gutting be in- 
stalled. plus 9 inches. The mechanical joint Cutting" Sleeve is 
then telescoped over one of the cut ends, the valve inserted into eee es ab 7 
position and the Sleev® pushed pack to socket Into the valve bell. 
The joint Is then bolted UP if it is mechanical joint valve, or poured 
and calked if hub end valve. For complete information, write OF 
wire M &H Valve and Fittings Company» Anniston, Alabama. 
DUC = De 


Investigate 


AMBERLITE IR-120 


... the high capacity 
cation exchanger 


This modern ion exchange resin 
brings you these important savings: 


Lower regenerant « Salt replaces 
higher cost chemicfis. 


Lower labor costs. AMBERLITE IR- 
120 stretches operational cycles— 
reduces frequency of regeneration. 


Lower replacement costs. AMBER- 
LITE IR-120 is rugged, gives years 
of trouble-free service with mini- 
mum attrition losses. 


Lower equipment costs. AMBER- 
tite IR-120 has high capacity, re- 
quires smaller size treating units. 


Ask your water-treating equipment 
supplier or your consulting engineer 
about AmBerLite IR-120 — for 
your new water softening unit, or 
as money-saving replacement for 
old fashioned exchangers in your 
present unit. 


AMBERLITE is a trade-mark, Reg. U.S. Pat. Off. 
and in principal foreign countries. 


ROHM & HAAS COMPANY 


ROHM & HAAS COMPANY THE RESINOUS PRODUCTS DIVISION 


THE RESINOUS PRODUCTS DIVISION Washington Square, Philadelphia 5, Pa. 


Washington Square, Philadelphia 5, Pa. Gentlemen: Please send me complete 
Representatives in principal foreign countries technical data on AMBERLITE IR-120. 


Name 


Firm name 
Address 
City 
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5540 
5564 Two Branch 
TYPE 
Three Branch 


5596 
"U" TYPE 


Two Branch 


— 8, 


puo-stop! 


Write for literature or ask “The Man from Hays” 


WATER WORKS PRODUCTS 
HAYS MANUFACTURING CO. 
ERIE, PA. 
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Central Fank—500,000 galion 
Double-Ellipsoidal design. Tower 


48 ft 4 ins. 


BALANCED STORAGE 


AT DARTMOUTH, MASS. 


North Tank—500,000_ galion 

Double-Ellipsoidal unit. Tower 

height 39 ft. “a 


PITTSBURGH 
°DES MOINES 


EX€2/ lanks 


The widely-spread community of Dartmouth, Massachu- 
setts enjoys dependable water service at uniform pres- 
sures, thanks to three strategically-located P-DM Ele- 
vated Stee! Tanks. The first tank, built in 1947, served 
the central area. Recent addition of the North and South 
units provides a completely balanced storage system. 
Write for our Modern Water Storage Brochure. 


PITTSBURGH - DES MOINES STEEL. co. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Seles Offices ot: 
PITTSBURGH (25) 3424 Nevill Island DES MOINES (8 925 Tuttle Street 
we wank (2) 221 industrial Office Bidg. DALLAS (1) 1229 Praetorian Building 
CHICAGO (3), 1228 First National Bank Bidg SEATTLE 532 Lane Street 
LOS ANGELES (48) 6399 Wilshire Bivd SANTA CLARA, CAL 631 Alvise Road 


South Tank—300,000_ gallon 
Double-Ellipsoidal design. Tower 
height 104 ft 3 ins. 
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SUITABILITY: 
Quldut be bitte 
FEATURES: 
MAINTENANCE COST: | 
nit 
SERVICE LIFE: 
— 
OPERATING RESULT: 


AVAILABILITY: 


In the Brackenridge Borough, Pa., 
municipal water plant, having forty 
large Crane iron body double disc 
gate valves on services up to 90 
pounds pressure. 


THE CASE HISTORY 


How wisely Brackenridge Borough water 
utilities engineers chose valves in 1907 
is self-evident. Today, 46 years later, the 
forty original Crane valves installed are 
still on the job—still giving completely 
satisfactory service. What’s more, except 
for occasional repacking, none of the 


THE VALVE 


Highly devel- 
oped for extra 
durability and 
dependability, 
today’s Crane 
A. W. W. A. 
valves help 
water utilities 
operate efficiently now and in 


THE BETTER QUALITY...BIGGER VALUE LINE.. 


valves have needed repairs of any kind. 
And indications are, many years of serv- 
ice remain in the valves. 

Valves that set performance records 
like this aren’t bought on price alone— 
it’s assurance of quality tnat counts in 
buying. That’s thrifty buying—the only 
way to get best value. 


the future. Available in flanged 
or hub ends up to 36-in. size, 
these valves permit complete 
standardization. See your 
Crane Catalog. 


-IN BRASS, STEEL, IRON oe 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 


Branches and Wholesalers Serving All Industrial Areas 


VALVES @ FITTINGS © PIPE © PLUMBING @ HEATING 


Valves Lrstalled tn (907 Never Ou 

fi 

THE INSTALLATION | 

| 
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and Quality mean a 


more for your meter-money 


On Badger Precision Assembly Lines ae In Badger Precision Testing 


From start to finish of every type and size of Badger Meter 


precision and quality | 
Badger-Controlled 


¥ 
als 
BADGER 
WATER OF THE WORLD” 
Flrst for Accuracy BADGER METER MFG. CO., Milwaukee 10, Wis. 
Low-Cost Maintenance « lew Yor * Philodelphia 


lorcester, Mass. * Sav * Cin icago * Kansas City * Waco, 


: 
In the Badger Foundries In Badger Precision Machine Shops q j 
| 


Welsbach Ozone is @m @xfremely potent enc 
effective bubble when #t is ved to destroy test 


ness and its 
compared with means of providing 
*mountain-fresh"’ mokett the firs 
oice for those cities WHO 
-tasting water. O ig costs are constant... 
and predictable, maintenance cost 
and no full-time supervision or labor 
F Welsbach Ozone needs 
close chemical conirel, San 
it gives complete 
Seer complaints... event 
ever hear! 


get complaints about 
oder, Safe... investigate the potential 
Weisbach Ozone. ft is doing a fine job wit 
it is being Used... it can do 


“THE we WEISBACH ca CORPORATION 


PROUCESSES UIVISIUN 
1500 WALNUT STREET, PHILADELPHIA 2, PA. 


Pioneers in Continuing Orone Research 


4 
and odor in your city 
Welsbach Ozone hes proved ifs effective. 
LM | 


Carefully designed, too, are the dependable W&T Chlorinators which 
familiar sights in thousands of installations all over the world. 


For example — the W&T Visible Vacuum Principle which, by means of 
a glass bell jar, permits simple, visual checks on proper chlorinator per- 


formance. 


And, for another —the inherent safety 
and economy of W&T Chlorinators, which 
are available with controls and accessory 
equipment to meet exactly each specific 
chlorination problem. 


Behind these and many other design fea- 
tures is a nation-wide field organization, 
which, by “nature,” is resourceful and 
technically skilled. The services of this or- 
ganization are designed to give you — in 
the most efficient manner possible — the 
practical and proved results of a continu- 
ing quest for the best in chlorination 
equipment. 


If, by nature, you're skeptical, you can 
easily prove it to yourself by passing along 
your own particular chlorinator problem. 
You'll hear from us promptly — and with- 


out obligation, of course. = 


WALLACE & TIERNAN 


COMPANY INC 


25 MAIN ST. BELLEVILLE 9, N 


J 
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Task Group Report 


A report of Task Group A4.D1 


Water Conservation in Industry 


Industrial Water Use, presented on 
May 14, 1953, at the Annual Conference, Grand Rapids, Mich., by 


«HE. Hudson Jr. (Chairman), Head, Eng. Subdiv., Illinois Water 


Survey, Urbana, Ill. 


Other members of the task group were: Stephen 
C. H. Capen, R. 


W. Davenport, R. W. Haywood 


Bergen (Adviser ) 
Jr., L. L. Hedgepeth, H. R. Hooper, H. L. McMullin, S. T. Powell, 


J. Sassani, W. 


N its previous report, the Task 
& Group on Industrial Water Use 
described four lines of activity for fur- 
ther work (1). Two of these have 
been followed out: [1] keeping track 
of studies in the field of industrial wa- 
ter requirements, and [2] gathering 
information on industrial conservation 
practices designed to reduce demands 
on potable-water resources. In addi- 
tion to these activities, the task group 
has done some further work on defini- 
tions of terms. 

The past decade has been character- 
ized by a heightened interest in water 
resources. This fact is illustrated by 
the publication of a group of new texts 
dealing with water resources, by a 
sharp rise in the number of popular 
articles on availability of water, and by 

greatly increased concern with the 


J. O'Connell, L. F. 
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Warrick, and C.V. Youngquist. 
methods of water use in industry. — The 
new publications in this field are ex- 
tremely helpful in aiding industry to 
improve the job it is now doing in wa- 
ter utilization. 

This growth of interest probably has 
both economic and social motivations. 
On the one hand, industry can save 
money by improved water use tech- 
niques ; on the other, there is a growing 
awareness that industrial use in this 
country is nearly five times as great as 
domestic use and, in some areas, has 
exceeded the amount readily available 
for all purposes. 

With the increasing employment of 
machinery, more efficient pumping, and | 
the availability of electric power at 
cheaper rates in most sections of the 
country, the quantity requirements and 
types of water use will be tremendously 
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increased. Industry is recognizing that 
water can be as important as the raw 
material for its products and that the 
presence of a supply may become a 
critical factor in plant location and de- 
sign. Undoubtedly, plant design in the 
future will give greater consideration 
to water use than it has given in the 
past. Both industry and the nation’s 
economy will profit if every plant is 
designed for the maximum water con- 
servation possible. This can be accom- 
plished only if such conservation pro- 
cedures are studied and made known. 
In some locations, difficulties have 
been experienced with “heat pollution” 
of streams caused by successive reuse 
of water by industry. The temperature 
of the streams has been raised so high 
as to interfere with fish life and nor- 
mal biological self-purification (2). It 
must be anticipated that recycling tech- 
niques, which tend to concentrate the 
mineral constituents present in the in- 
take water into a volume of water only 
2-5 per cent that of the original, may 
result in “concentrative pollution” of 
the water source. These problems will 
be aggravated by the disposal of wastes 
and water-conditioning plant brines. 
Industrial water use and “concen- 
trative pollution” are so closely linked 
with industrial-waste disposal that they 
come hand-in-hand into the purview of 
those concerned with the condition of 
America’s streams. As Wolman has 
pointed out (3), this fact is likely to 
lead to the development of improved 
institutional arrangements for coordi- 
nating the needs of the general public 
with the activities of those who use a 
given waterway either as a water source 
or as a waste repository. om oH 
Recent Studies 


Several useful studies involving wa- 


ter use have recently been published. 


GROUP 
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REPORT 


A special feature article in Power (4) 
reviews the status of water resources 
and deals specifically with industrial 
problems. This article contains a good 
summary of the national situation and 
some specific, worth-while ideas for im- 
provement in water use procedures in 
industrial plants. 

A second publication is the three- 
volume series, The Physical and Eco- 
nomic Foundation of Natural Re- 
sources, prepared by the Interior and 
Insular Affairs Committee of the U.S. 
House of Representatives (5). The 
three parts of this series are entitled: 
“T. Photosynthesis—Basic Features of 
the Process”; “II. The Physical Basis 
of Water Supply and Its Principal 
Uses”; and “III. The Ground Water 
Regions of the United States [and| 
Their Storage Capacities.” These three 
documents comprise a valuable, well- 
illustrated reference source for general 
information on the entire United States. 
The material on industrial water use 
in this congressional report is broad in 
scope and is largely based on a paper 
by Powell and Bacon (6) and on the 
Engineers Joint Council’s 1950 report 
on national water policy (7). 

The five-volume report of the Presi- 
dent’s Materials Policy Commission 
(8), known as the Paley Report, is- 
sued in June 1952, is also very valu- 
able. It is especially good in depicting 
the role which water plays in American 
technology. Volume I (“Foundations 
for Growth and Security”) contains a 
brief summary of the role of water in 
industrial development and estimates 
the anticipated withdrawals of water 
for 1975, as well as those for 1950. 
The figures indicate that a 90 per cent 
increase in total withdrawals of water 
is to be anticipated over this 25-year 
period. Industrial uses, estimated at 
80 bil gal per day in 1950, are expected 
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to grow to 215 bil gal per day in 1975, 
an increase of 170 per cent. In 1975, 
the report estimates, industrial use will 
comprise 62 per cent of the national 
water withdrawal, whereas in 1950 it 
accounted for an estimated 43 per cent. 
Volume V (‘Selected Reports to the 
Commission”) contains a thorough and 
thoughtful paper by J. R. Barnes, who 


calls attention to the relationships of 


water problems to industrial location, 
pollution problems, and policies on irri- 
gation and industrial use. He also con- 
tributes a useful discussion on develop- 
ing new water supplies. 

A review article that appeared in /:n- 
gineering-News Record in 1952 sum- 
marized conservation techniques and 
the development of new sources (9%). 
In the same year the American Society 
of Civil Engrs. published a symposium 
on “Consumptive Use of Water.” This 
deals to a yery limited extent with in- 
dustrial aspects and is concentrated 
largely on rural and residential con- 
sumption, 

The complexity of industrial water 
supply and the variations in quality re- 
quirements are indicated to some degree 
by Powers (10), who describes the use 
of five different water systems in one 
industrial establishment in Michigan. 
The quality, temperature, and quantity 
requirements are different for each, 
Some industrial processes can utilize 
raw water directly from the source, 
whereas others require clear, softened, 
deionized, or silica-free water. 


Terminology 


Terminology continues to give the 
task group some trouble. Not only is 
there disagreement on the meaning of 
the technical terms, but there is also a 
lack of consistency in their application. 
Still another obstacle to the comparison 
of research findings occurs in studies on 
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industrial-water use in which no uni- 
form classification of industry types has | 
been accepted. For maximum utility, 
standard definitions and classification 
systems are an immediate and pressing 
necessity. 

One of the technical terms concern- 
ing which there has been a confusing 
absence of agreement is “consumptive 
use.” This term has an accepted mean- 
ing in the field of irrigation (17). The 
American Geophysical Union Commit- 
tee on Absorption and Transpiration 
defined consumptive use as “the quan- 
tity of water per annum used by either 
cropped or natural vegetation in tran- 
spiration or in the building of plant 
tissue, together with water evapo-— 
rated from the adjacent soil, snow, 
or from intercepted precipitation. It 
is sometimes termed ‘evapotranspira-_ 
tion’ (12). 

A committee of the American So- 
ciety of Civil Engrs. defined consump- 
tive use as “the quantity of water tran- 
spired and evaporated from a cropped 
area” (13). Another publication (14) 
by that society states: “The terms 
‘evapotranspiration’ and ‘consumptive 
use’ have received general acceptance ; 
these terms denote the quantity of 
water transpired by plants during their 
growth or retained in the plant tissue, 
plus the moisture evaporated from the 
surface of the soil and the vegetation, 
expressed in feet or inches depth of 
water lost or used in a specified time.” 

If these definitions are accepted, they 
should be adapted for more general use. 
The American Geophysical Union defi- 
nition could be generalized ‘to cover 
both agriculture and industry, as fol- 
lows: 

CONSUMPTIVE USE, noun: water, used 
in connection with vegetative growth, 
food processing, or incidental to an in- 
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dustrial process, which is discharged to 
the atmosphere or incorporated in_ the 
products of the process. 


Some examples may be of aid in in- 
terpreting the terms “consumptive” and 
“nonconsumptive” in industrial situa- 
tions. Consumptive use would include : 
makeup water for cooling towers to 
replace evaporation losses; direct use 
of water in products manufactured ; 
makeup water to replace steam losses ; 
water consumed by humans; water for 
lawn sprinkling, gardening, and the 
like. Nonconsumptive use would in- 
clude: sanitary use of water (toilets, 
showers, and washrooms); contami- 
nated process water discharged to 
waste ; hot water not recoverable in the 
system; boiler blowdown water; sur- 
face condenser cooling water; jet con- 
denser cooling water; cooling-tower 
blowdown water; backwash and rinse 
water from filters and softening equip- 
ment; water for floor washing; con- 
taminated process wastes. 

Kramsky (75) measured consump- 
tive use in industrial processing by 
making a comparison of the industrial 
water intake with the resulting sewage 
effluent, based on the assumption that 
industrial waters are disposed of either 
by consumptive use or by discharge as 
industrial wastes. In the West Coast 
Basin of Los Angeles County, Kramsky 
found that 70 per cent of the industrial 
water intake failed to appear as waste 
water and was therefore consumptively 
used, This is an extremely high value 
and represents extensive use of recir- 
culating techniques. 

Another, and even more perplexing, 
problem is how to label the entire quan- 
tity of water taken for use in a process. 
It has been called “pumpage,” “water 
intake,” “duty of water,” “withdrawal 
of water,” “water requirement,” and 


so on. The two large American water 
users, industry and agriculture, have 
certain elements in common regarding 
water withdrawn from a source for use : 

1. There is some consumptive use in 
each instance. 

2. Some of the water returns to liq- 
uid water sources, either underground 
or surface. Industries deliberately con- 
vey the unconsumed water back to a 
source, while agriculture reluctantly ac- 
cepts some overland and seepage losses. 

3. Industry discharges water that 
contains wastes from the industrial 
process. If there is appreciable con- 
sumptive use, this discharged water, 
through recycling, will have accumu- 
lated concentrations of salts brought 
into the process by the water. This is 
called blowdown. In irrigation, there 
is sometimes a comparable discharge of 
water laden with salts brought in by 
the applied water. 

“Use” is another term which appears 
to have ambiguous meanings, and al- 
ternative terms have been suggested. 
The best of these appears to be that 
used by the National Assn. of Manu- 
facturers (/6), which employed the 
word “intake” with reference to the 
quantity of water brought into an in- 
dustrial establishment daily. This term 
has the advantage of being very explicit 
and unmistakable. The term “use” 
might be modified to read “‘rate of use,” 
in order to indicate the recirculating 
rate within the plant. It is fairly com- 
mon for an industrial establishment to 
circulate water at rates ten times the 
intake rate. 

Because of existing agricultural ter- 
minology, it is not possible to arrive 
at a definition of intake that will be 
equally applicable to both agricultural 
and industrial water use. The follow- 
ing definition is suggested primarily for 
industrial water : 
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INTAKE, noun: the rate of entry of 
water into an establishment required to 
maintain production within the establish- 
ment. It includes water required for con- 
sumptive uses and for waste disposal. 


The term “intake” is generally syn- 
onymous with the agricultural term 
“water requirement” as defined by 
Blaney (1/7). 

A variety of methods have been uti- 
lized in classifying water use in various 
industries, and industrial terminology 
has not been uniform. An excellent 
government manual (177) on this sub- 
ject is available and, if followed, will 
insure that data gathered by one inves- 
tigator will be comparable with those 
gathered by others, so far as classifica- 
tion of industries is concerned. 


Unit Water Requirements 


A number of tabulations of unit wa- 
ter requirements for various industries 
have been formulated, but all of them 


face the difficulty that the quantities 
used in different plants within one in- 
dustry vary widely, depending on the 
extent to which conservation techniques 


are practiced (18). For example, the 
Kaiser Steel Corp. Fontana plant uses 
1,100 gal of water per ton of steel, while 
the national average in this field is 
65,000 gal. Water use in the paper in- 
dustry is also subject to extremely wide 
variation in quantity per unit prod- 
uct (19). 

The unit use of water in industrial 
establishments of a given type may be 
very high in places where water of 
suitable quality is available in sufficient 
abundance to permit once-through use, 
and may be very low—as little as 1 per 
cent of the high value—in places where 
water is very expensive and scarce. 
Perhaps the most useful figures to com- 
pile along these lines would be tables of 


minimum use for each industry, assem- 
| 
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bled from establishments with maxi- 
mum conservation. This procedure, 
however, would involve so much judg- 
ment as to render these figures ques- 
tionable. Moreover, all establishments 
cannot be expected to approach these 
minimum values, because the factors of © 
availability and economy will vary from 
plant to plant. A similar situation ex- 
ists with regard to costs. 


There are a number of classifications 
under which methods of industrial wa- 
ter use might be considered: [1] gen- 
eral types of conservation, [2] tech- 
niques involved in various uses within 
the plant, [3] devices and equipment 
employed, and [4] special problems re- 
sulting from employment of these de- 
vices and methods. Conservation of © 
water in industry may seek to mini- 
mize the use of potable waters that may 
be needed for other purposes, or it may 
seek only to cut costs of water han- 
dling. There are five general methods 
for conserving water within a plant: 

1. Control techniques—using less wa- 
ter by avoiding waste 

2. Recycling—using water over again 
in the same process 

3. Multiple or successive use—using 
water from one process for one or more 
additional processes in the same estab- 
lishment 

4. Substitution of source—using wa- 
ter from another establishment, or us- 
ing nonpotable waters 

5. Nonevaporative cooling techniques 
—using special methods to reduce the 
amount of water required for cooling. 

These methods are illustrated by a 
few typical examples in this report. 


Conservation Methods 


Control Techniques 


The most obvious method of conserv- 
industrial establish- 
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ment is the elimination of waste or 
excessive flows. The conservation pro- 
gram at the Boeing Aircraft Corp. plant 
in Wichita, Kan., saves $350 per month 
in water bills through methods of this 
sort, with the major saving resulting 
from thermostatically controlled valves 
on the cooling systems of machines like 
air compressors, degreasers, and heavy 
presses (20). Where the water for- 
merly streamed through, thermostats 
now retain it until temperatures of 80°- 
120°F are reached, thus reducing the 
former requirement approximately 70 
per cent. The substitution of 4-gal 
toilet flush tanks for the former 7-gal 
tanks has also produced substantial 
savings. Clock- or photocell-operated 
flushing devices likewise reduce waste. 

The Solar Aircraft Co., Des Moines, 
Iowa, paid off a $7,500 installation cost 
in 2 years and now saves $7,200 per 
year in water bills by somewhat simi- 
lar methods plus recycling. Solar has 
learned the obvious value of plumbing 
maintenance and leakage control (2/). 

It is clear that very substantial sav- 
ings can be made by tailoring water 
flows more exactly to the needs of the 
process. Electrically controlled valves 
that shut off water flow when a ma- 
chine ceases operating have been very 
helpful. The use of refrigerated drink- 
ing fountains to eliminate the propping 
open of fountain valves has become a 
standard conservation measure, When 
refrigerated fountains are not used, a 
loop system bringing cool water past 
the fountains frequently eliminates the 
need for running them continuously in 
order to keep the water cold. This 
may often be done by arranging to 
bring incoming water past the drink- 
ing fountains before it goes to process 
use. 

Float valves, controlled flushing de- 
vices, pressure and flow regulators, and 
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other automatic controls are invalu- 
able in minimizing water consumption. 
Water savers like automatic shutoff 
nozzles on hoses and group washbasins 
are valuable aids in controlling waste 
(22). Regular inspection, metering of 
flows, and close checking of amounts 
used are essential to good conservation 
practice. Of course, the maintenance 
of simple, yet suitable, records must 
accompany the metering installation. 

The previous report of this task 
group (1) called attention to the fact 
that process water in an industrial 
establishment is taken for granted; the 
supply is so arranged that it need be 
given no further thought. This situa- 
tion has been further emphasized by 
another review (23), which calls atten- 
tion to the industrial fetish for wide- 
open valves. Industry freely uses con- 
trol devices for the materials being 
processed but tends to avoid their use 
where water is concerned, on the 
grounds that the industrial plant is not 
in the water business but is manufac- 
turing some other product. Because 
industry now uses five times as much 
water as municipal water plants do, 
this attitude is hardly justified. In- 
dustry is in the water business in a big 
way. 
Recycling 

Recycling, or the rerouting of used 
water from a process back to the same 
process for further use, is a method 
whereby the aggregate demand for wa- 
ter intake may be reduced without a 
decrease in the total water in circula- 
tion. The Timken plant at Canton, 
Ohio, installed recycling systems for the 
melt shop and rolling mill, with a re- 
sultant reduction of two-thirds in the 
amount of water intake (24). For the 
melt shop system, a recycled cooling 
tower was installed, and a cooling pond 
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in which mill scale is allowed to settle 
was built for the rolling mill. 
Both the Boeing and Solar plants 
_ mentioned earlier have provided for the 
inclusion of cooling devices and re- 
cycling in their systems, to gain fur- 
ther economy of water use. Ninety- 
pres per cent of the water used in 
Standard Oil’s Baton Rouge, La., re- 
finery is for cooling purposes (25) ; 
the rest is used for boiler makeup, 
drinking, showers, fire, air condition- 

ing, and other purposes. This corpora- 
tion frequently finds it cheaper to build 
a cooling tower than to lay more mains 
to bring water to its plants. A Na- 
tional Assn. of Manufacturers survey 
indicated that, in 1950, approximately 
39 per cent of the industrial plants cov- 
ered by the study employed reuse tech- 
niques (16). 

Sometimes the recycled water is too 
valuable to discard. This is especially 
true of steam condensate. Industrial 
plants reclaim approximately 70-90 per 
cent of this water, and some steam 
power generation plants have reclaimed 
up to 95 per cent. 

The principal devices used in recy- 
cling techniques are employed for tak- 
ing care of excess heat and for con- 
trolling water quality. 

Heat transfer techniques. Foremost 
among the heat control devices is the 
exchanger, which is used for transfer- 
ring valuable heat from a place where 
it is not wanted to a place where it may 
be either discharged or used.* Ex- 
changers that transfer useful heat from 
a process effluent to influent material 


* Heat conservation in industry sometimes 
seems more important than water conserva- 
tion, as it has been estimated that approxi- 
mately half of the heat intake in industry is 


discharged as waste heat. Inasmuch as this 
heat is usually produced by nonrenewable 
resources, its conservation may be more crit- 


ical than that of water. 
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are emphasized to some extent, al- 
though not as widely as they might 
be. A good example is the steam 
boiler continuous-blowdown heat ex- 
changer, which transfers waste heat 
from blowdown to boiler feedwater. 
In addition, chemicals in boiler blow- 
down may be used to reduce corrosion 
and scaling in other process waters. 
One industrial plant produces all its 
hot water by reclaiming waste heat 
(26). 

The energy available in process 
wastes is often low-grade heat, with 
a temperature not high enough to be 
of value. The problem then becomes 
one of dissipating this unwanted heat. 
The most common devices utilized in 
recycling techniques are cooling ponds. 
spray ponds, gravity (natural-draft) 
cooling towers, and forced- and in- 
duced-draft cooling towers. These are 
listed in Table 1, together with esti- 
mates of the water losses they may en 
tail. All these devices have the pri- 
mary function of discharging heat to 
the atmosphere so that the remaining 
water may be reintroduced to the proc- 
ess at a temperature low enough to be 
useful. It is possible by proper design 
of spray towers to attain a temperature 
as low as 5°F above the wet-bulb tem 
perature, although higher values are 
common. Published tables of 
temperatures are available 


more 
wet-bulb 
(29). 
The evaporative condenser makes 
use of a two-cycle system in which a 
process coolant is circulated through 
tubes within the condenser to dispose 
of heat from the process. A closed cir- 
culation system sprays water over the 
tubes within the condenser in the pres- 
ence of a controlled air draft, and the 
cooling takes place through the evap- 
oration of the water, usually at tem- 
peratures well above the wet-bulb tem- 
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perature. The recycled coolant may be 
a refrigerant, if low-temperature proc- 
essing is required, or another material, 
if higher-temperature processing may 
be tolerated. Such condensers evapo- 
rate approximately 2 gph of water per 
ton of refrigeration. In addition, 1 gph 
of makeup water is usually required to 
compensate for blowdown (30). 
Quality aspects. Recycling tech- 
niques, in which water may be used 
over again many times and concen- 
trated through evaporation, inevitably 
produce marked changes in the quality 
of the water. These changes may be 
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The treatment of industrial waters 
has been reviewed thoroughly by Nor- 
dell (19), who outlines the types of 
treatment used in 320 different kinds 
of industries. The purposes for which 
water was treated in these industries 
include: boiler water, 312 industries; 
cooling water, 92; process water, 133; 
and general, 237. These data indicate 
that there is room for additional work 
on the treatment of cooling water. 

The treatment of industrial waters 
presents more complex problems than 
those encountered in municipal puri- 
fication and requires a high degree of 


TABLE 1 


Characteristics of Evaporative Cooling Devices* 


Windage 
1088 


per cent | 


Evaporation 


Device per cent 


Blowdown | 


| | 
Total Loss 


Required 


Short 
Circuiting 


Pond 
Cooling 
Spray 

Tower 
Natural draft 
Forced draft 
Induced draft 


* Water losses based on 10°F cooling and two cycles of concentration. 


relative-area data trom Degler (24) 


due to concentration of mineral salts 
and other materials, caused by evapo- 
ration of the water in the heat-dissipat- 
ing device. The elevated temperatures 
commonly used and the recycling of 
the water tend to accentuate biologi- 
cal activity and corrosion problems. 
Because of these factors, screening, 
clarification, disinfection, filtration, soft- 
ening, distillation, ion-exchange and de- 
mineralization techniques may be em- 
ployed both on the intake water for the 
reuse system and on the recycled water. 
Slime control with germicides is com- 
monly utilized, and corrosion control is, 
of course, essential. 


per cent | per cent 


31). 


1,000 
50 


Water loss data from Miller (27); 


specialization. Treatment is, of course, 
essential to effective recycling, although 
the treatment may actually be very 
simple. 

The recycling of process water re- 
quires reconditioning to prevent sus- 
pended solids from accumulating. Such 
techniques have probably been carried 
furthest in the paper industry, in which 
intake savings of 80 per cent are not 
uncommon (2). The “bottling up” of 
process water has been a valuable aid in 
recovering worth-while materials and 
in preventing stream pollution in the 
paper and corn products industries (2, 


a 1 no 
2-5 1 3-6 no a 
0.5-1 0-0.5 1.5-2.5 no 
0 -0,2 0.8 1.8-2.0 yes 1 
0 -0.2 0.8 0.8-1 no 1 
| ' 
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Many processes require water treated 
to very exacting standards, some even 
more severe than those for municipal 
systems (32). Completely demineral- 
ized water is necessary for rinsing tele- 
vision tubes, for example. 

Powell has dealt with water quality 
requirements for industry, covering 
kinds of use, water temperature and 
biological requirements, and corrosion 
and scale aspects (33). The special 
needs of paper and textile manufacture, 
pharmaceutical and biological opera- 
tions, and steam generating are pre- 
sented, together with a discussion of 
the methods used to achieve the quality 
desired. 

Some aspects of the complexities of 
industrial water use have been outlined 
by Buswell (33), who points out the 
biological problems involved recy- 
cling and multiple-use techniques and 
the chemical problems arising from the 
presence of hard-to-remove materials, 
such as oil, chlorides, and color. He 
emphasizes that increasing reuse meth- 
ods will place more exacting require- 
ments on waste treatment plants to 
insure uniformity of operation. 

It is significant that chemical treat- 
ment may be practiced for corrosion 
and scale control in order to prevent 
product spoilage by process water, re- 
duce replacement of equipment, re- 
duce maintenance (avoid leakage), and 
maintain efficient heat transfer (avoid 
excessive use ). 


Multiple Use 


Successive employment of water 
from one use or process for one or 
more additional purposes in the same 
establishment—here referred to as 
“multiple use”’—is another effective 
conservation technique, which has re- 
sulted in important water intake re- 
ductions in industry. 
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In many processes, rearrangement or 
redesign of equipment to use the coun- 
tercurrent flow principle will bring 
about substantial reductions in demand. 
Where a number of process units op- 
erate in series, the water should be 
applied to the cleanest or coolest mate- 
rial first and then successively to the 
dirtier or warmer materials, before be- 
ing discharged. This procedure does 
not injure the quality of product and 
permits marked reductions in water re- 
quirements to be obtained. 

Recent studies carried out by the 
Western Research Lab. of the National 
Canners Assn. at canneries in the 
Northwest established the practicabil- 
ity of reducing water requirements by 
one-half through multiple-use —tech- 
niques. This was accomplished by ap- 
plying fresh water near the end of the 
canning operations and using this water 
several times in the preceding steps ; or. 
in other words, by employing the coun- 
terflow principle of multiple-use. The 
reduction in the quantity of fresh water 
required was effected without any de- 
terioration in the quality of the canned 
products. 

After the requirements for water 
have been set up, methods for succes- 
sive use may be weighed. Such a pro- 
cedure cut the use of water in a New 
York brewery more than two-thirds 
(22). The Fontana steel plant em- 
ploys water successively for a number 
of different processes until it is all used 
up. It is reported that, in this instance, 
there would be some economy in sav- 
ing a little water for blowdown, but 
the available resources do not permit 
it (18). Sometimes water from one 
source may be made to serve all of the 
requirements of an industrial establish- 
ment through multiple use. In other 
plants, water from several sources may 
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be used to fit the several specific proc 
ess requirements. 

Drinking fountain drainage and 
pump-sealing and bearing-cooling wa- 
ter can be collected and used for other 
purposes (23). Used process water is 
satisfactory for toilet flushing. 


Substitution of Source 


Substitution may involve an_ in- 
dustry’s use of water discharged by 
other agencies or obtained from other 
The first step in studying 
methods of conservation by substitu- 
tion is to determine the quantity, qual- 


sources, 


ity, and temperature requirements of 


each of the different water-using proc- 
esses within a given establishment. A 
recent ASTM publication is of aid in 
ascertaining these standards (37). 
Recharge of ground water, Plants 
using ground water because of its uni- 
form coolness may augment their sup- 
ply by recharge through spreading 
grounds, as has been done in the Du- 
hernal system (35). Another example 
of the use of recharge was the winter- 
time injection of cool, purified Ohio 
River water from the city system at 
Louisville, Ky., in the Rubbertown area 
during World War II. This served 
to augment the supply of cool water for 
summer use. The seasonal substitution 
of cool surface waters for ground water 
in processes requiring low temperatures 
has real advantages and should, in time, 
increase considerably. 
the water supply is cooler, smaller 
quantities of water will be required for 
cooling purposes. Problems in “heat 
pollution” arise from returning used 
ground water to the formation from 
which it came, as on Long Island, N.Y. 
Used water from other agencies. The 
most spectacular example of this pro- 
cedure is the use of treated sewage by 
the Sparrows Point Steel Works at 
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Baltimore, Md. (36). One Ohio steel 
plant rolling mill, however, found its 
water utilization efficiency somewhat 
improved by the use of a supply free 
of organic material. It is evident that 
the problem of quality requires con- 
sideration in taking advantage of used 
water. 

At Champaign, III., a soybean mill 
uses, for cooling purposes, water from 
wells installed for a railroad yard, and 
returns the warm water to the railroad 
for use in locomotive watering and 
quenching. 

Veatch (37) reported eleven in- 
stances of industrial use of treated sew- 
age in 1948. 

Use of nonpotable water. Where the 
source of supply for an industry is in- 
sufficient or competing demands limit 
use, surface water may frequently be 
substituted for ground water, or sea 
water may be used. Sea water is very 
widely employed in steam power plants 
in the New York region, for condenser 
cooling. The Redondo station of the 
Southern California Edison Co. uses 
sea water for condenser purposes. In 
this installation, there were serious dif- 
ficulties with condenser fouling by mus- 
sels, as well as a slime control problem. 
These troubles were overcome by the 
use of chlorination and the occasional 
operation of condensers at temperatures 
greater than 100°F for an hour (38). 

The Bayway Refinery in New York 
harbor uses sea water on a_ once- 
through basis, finding this method 
cheaper than recycling fresh water 
(25). Similarly, a steam power plant 
on Staten Island uses tidewater. Spe- 
cial materials must, of course, be em- 
ployed to resist corrosion, and treat- 
ment to control biological activity is re- 
quired (39, 40). 

Storm water 
and used. 


can also be collected 
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Nonevaporative Cooling Techniques 


Methods other than those classified 
above are available to aid in the major 
industrial function of dissipation of 
heat. Among these are radiative cool- 

ing and heat capacity storage. 

Radiative cooling. There has been 
relatively little discussion of the direct 
discharge of heat to the atmosphere 
through radiative methods, but these 
are coming into wider use in areas 

where water resources are very limited. 

For example, an industrial establish- 
ment in Texas employs fan type radi- 
ator coolers for 90 per cent of the cool- 
‘ing work in the plant, recycling water 
ina closed system. The cooling water 
is given cation-exchange treatment, and 
only 16 gpm of makeup water is re- 
quired for the plant (41). This pro- 
cedure is fairly common in providing 
cooling water for pipeline pump en- 
gines, 

Heat capacity storage. Another sub- 
-stitutive technique for reducing water 
‘requirements is the storage of heat 
capacity. This is sometimes accom- 
plished through the operation of evap- 
orative recycling systems overnight in 
order to cool the water in the system 
to the lowest possible temperature. 
The maximum wet-bulb temperature 
frequently occurs in midday and is of 
short duration, so that provision of 
some heat capacity through storage of 
cool water may enable the plant to 
operate through brief critical periods. 
Similarly, establishments using refrig- 
erative cooling methods can store up 
heat capacity by the production of ice 
during off-peak periods, the ice being 
melted in a subsequent peak period. 
Computation of peak loads depends on 
weather data, and these are not yet 
available in as comprehensive a form as 
are other water resources data (29). 

2 


7 


So far as is known, national data on 
wet-bulb temperatures are available for 


only two 5-year periods. 

Conclusion 


It must be recognized that the nar- 


rowing margin between the present wa- 
ter supply and the amount ultimately 


available is going to require more 


knowledge, better engineering, and in- | 


creased consideration of complicating 
factors on the part of water users. If 
water works men are to help meet the 
problem caused by the decreasing gap 
between supply and demand, they will 


not only need greater skill and alertness — 


but will also have to arrange for in- 
creasing cooperation with industry. 
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Economics of Adequate Leak Surveys hel 


By H. E. Beckwith 


A paper presented on Sept. 22, 1953, at the Kentucky-Tennessee Sec- 
tion Meeting, Owensboro, Ky., by H. E. Beckwith, Dist. Mgr., The 


Pitometer Co., Pittsburgh, Pa. 


[ERE has been ingrained into the 
_ d&. minds of the general public the idea 
that water is a gift from above and that 
it should therefore be free to all. Does 
it not fall from the skies? Who, then, 
can own it, let alone sell it? The 
answer, of course, is that no one owns 
‘it and no one sells it, but a charge is 
made for purifying and delivering it— 
and a very low charge, at that. A 
dredging contractor for whom _ the 
author once worked used to buy water 
occasionally for $1.25 per ton. That 
does not seem to be a high price for 
hauling a ton of any material a distance 
of several miles. Yet this charge rep- 
resents more than $5.00 per 1,000 gal. 
At an average domestic rate of $0.30 
per 1,000 gal, water is being manu- 
factured from an impure, unsafe raw 
material into a finished product that is 
safe and, it is hoped, pleasant to the 
taste. In addition, the water is de- 
livered to the customer in the quantity 
desired and at the time desired—all at 
a cost of less than 8 cents per ton. 
Compare that with the charge for 
trucking a ton of dirt to fill a hole in 
the backyard! 

Even when a farmer sinks a well, he 
finds that the water he gets is not 
“free.” It costs perhaps $3.00-$7.00 
a foot to put down a farm well, not to 
mention pumps and pressure icnks. If 
a well system is installed for as little 


as $500, the power, interest, and de- 
preciation charges amount to approxi- 
mately $50 per year. Certainly, the 
owner gets his water for nothing, but 


he has to pay for its delivery, even — 


from his own well. 

Perhaps one of the best things the 
AWWA has been doing recently is to 
impress the operators of water works 
properties with the fact that they are 
selling not water but service. Once 


the customers fully realize that fact, a — 


large part of the utilities’ troubles will 
be over. 

When a community pools its re- 
sources and delegates the procurement 
and delivery of safe water to a central 


eu 


agency, the interest and depreciation | 


costs apply in exactly the same way 
as they do on a private well. So do 
the power charges, as well as the costs 
of chemicals to purify the water and 
the charges for labor and materials to 
keep the plant operating. It is truly 


remarkable that all this is possible at 


a cost of only a few cents per ton. 


Importance of Leakage 


Perhaps the utilities have done too — 


good a job in supplying water cheaply. 


Because costs are low, an attitude of — 


tolerance toward inefficiency is likely 


to develop. If a little water is lost 
between the place of production and 
the point of delivery, it does not seem 


> 


a 
> 
—_ 


. E. BECKWITH 


1262 


to matter, because water does not cost 
much. Nevertheless, although the cost 
per thousand gallons delivered may be 
measured in pennies, the aggregate 
costs for the system as a whole may 
be rather sizable. If a tank truck were 
to load 5,000 gal of gasoline at the 
refinery and consistently reach its des- 
tination with only 4,000 gal remaining 
in the tank, something would be done 
about it immediately, but many water 
plants accept as normal a loss of 20 
per cent or more of the total pumpage. 

No such loss should be regarded 
complacently. Considering the time, 
energy, and money devoted to the pro- 
duction of pure, potable water, it is 
worth conserving. Waste of any kind 
is criminal, a statement that, now more 
than ever, is particularly true of water. 
As the postwar demand for water has 
reached new highs, it is becoming 
necessary to go farther and farther 
afield to obtain urgently needed sup- 
plies. The farther one has to go, the 
more the water costs. That portion of 
a supply which must be transported 
20 miles costs much more than the 
water which has to be carried only 5 
Moreover, the situation is go- 
ing to get worse. New demands are 
developing: air conditioning and in- 
creased bathroom facilities are raising 
the per capita use of water year by 
Population growth and urban 


miles. 


year. 
development are straining available re- 
sources. All in all, some of the best 
estimates, made by the most experi- 
enced engineers only 10 or 15 years 
ago, have proved to be inadequate. As 
population encroaches upon and con- 
taminates present sources of supply, or 
creates demands that are beyond the 
ability of present sources to meet, wa- 
ter will have to be carried over greater 
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distances. As an inevitable corollary, 
the price of water will increase. 

It makes no difference whether the 
utility has a gravity supply that re- 
quires little or no purification except 
for the addition of chlorine or whether 
it has a polluted surface supply to 
treat. The water is going to cost more 
in the future. The typical gravity 
mountain supply requires large dams 
and long transmission mains. The ex- 
penses are chiefly fixed and consist of 
interest and depreciation charges on 
the large amount of capital outlay re- 
quired. When a stream or river is 
the source of supply, the plant is usu- 
ally situated closer to town. The in- 
vestment in pumps and filtration equip- 
ment is often very high, and, in addi- 
tion, large amounts of chemicals and 
power are required. If the stream flow 
drops to such an extent that it endan- 
gers the continuity of supply, expen- 
sive dams may have to be constructed. 
Ground water supplies are being 
threatened or exhausted by overpump- 
ing, and new sources are being sought 
by an increasing number of water sys- 
tems dependent on wells. These con- 
ditions add to the cost of the finished 
water. 

The cheapest way to get water to 
meet increased demands is to save the 
water being produced, by increasing 
the ‘metered ratio”—that is, the ratio 
between the total meter registration 
and the output from the plant. The 
cost of saving this water is usually only 
a fraction of the cost of getting addi- 
tional supplies. 


Gravity Supplies 


In the gravity type of plant, there 
may seem to be little point in conserv- 
ing water. It flows by gravity, and all 
that is necessary to make it safe is to 
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add a little chlorine. Appearances are 
deceptive, however. Approximately 20 
years ago, the author made an exten- 
sive study of the effect of waste upon 
stored supplies in two representative 
cities—Cumberland, Md., and Ash- 
land, Pa. These studies are old, but 
nothing similar has been done since, 
and it is worth while to quote the re- 
sults. Ashland, Pa., ran out of water 
at Christmas time, in 1931. The bor- 
ough had an average use of 0.85 mgd 
and a stored gravity supply of 110 
mil gal. The following spring a water 
- waste survey was made, and the con- 
sumption was cut approximately 40 
per cent, to 0.51 mgd. As a result of 
this saving, the borough was able to 
endure a more severe drought in 1932 
without any threat to its supply. It 
was not even necessary to place re- 
_ strictions on the use of water. Com- 


pre rea showed that this 40 per cent 


reduction in use provided as many 
additional days’ supply as would have 
been assured by increasing the amount 
of stored water 100 per cent, or from 
110 to 220 milgal. It also took a 
large part of the load off the transmis- 
sion main and increased pressures 
throughout the system, so that service 
was much improved on the hilltop. 
This improvement was secured at a 
cost of only approximately 1 per cent 
of the amount of capital outlay that 
would have been required to increase 
the size of the dam to give the same 
results. Other surveys have since 
been made at Ashland, but, when their 
cost is prorated over the years, it 
‘amounts to only a few hundred dollars 
annually, and the original dam is still 
adequate 21 years after the first 
survey. 
Such a showing was possible be- 
cause of the terrific effect that waste 
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exerts upon stored supplies. In Ash- 
land, before the leaks were repaired, 
the water level in the reservoir began 
to go down as soon as the stream flow, 
adjusted for reservoir losses, dropped 
below 0.85 mgd. After the waste had 
been stopped, however, the reservoir 
level did not drop until the stream 
flow fell below 0.51 mgd. The de- 
crease in stream flow from 0.85 to 0.51 
mgd might take several weeks. More- 
over, when the stream flow fell to 0.25 
mgd, the rate of depletion was reduced 
from 0.6 to 0.26 mgd. 

In Cumberland, the 22 per cent re- 
duction in consumption effected by the 
repair of underground leaks resulted 
in an increase of 43 per cent in the 
number of days’ supply available from 
storage. 

It is very probable that there are 
many gravity systems where an in 
crease or decrease of 10 per cent in 
the amount of daily use would affect 
the number of days’ supply available 
by as much as 25 per cent. This is 
equally true for systems where water 
is pumped from impounded supplies. 
Those extra days can be bought most 
cheaply by the elimination of waste. 
The cost is often only a fraction of 1 
per cent of the cost of additional con- 
struction to give the same results. 
After all, the adequacy of a stored sup- 
ply is not measured by the number of 
gallons it contains, but by the number 
of days it will last. 


Pumped Supplies 


The savings to be made on a pumped 
and filtered supply are more evident. 
A 10 per cent decrease in daily pump- 
age resulting from the stoppage of 


leaks should be immediately reflected _ 
in a 10 per cent reduction in power i 
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consumption and chemical use. Here, 
again, there are other, equally impor- 
tant savings. Many plants are now 
producing at near capacity, so that a 
saving of 1 mgd would be equivalent 
to increasing plant capacity by that 
amount. As it is customary to build 
plants with a margin of capacity over 
actual use, the saving in plant capacity 
would actually exceed 1 mgd. If the 
margin were 50 per cent, the capac- 
ity represented by the saving would be 
1.5 mgd. Costs vary, but an average 
cost of $200,000 for filter and pump 
capacity to produce 1.5 mgd of water 
would not be too far off. In more than 
half of the cities where a leakage sur- 
vey has not been made in recent years, 
a saving of at least 10 per cent should 
be expected. It often exceeds this 
amount, sometimes by a wide margin. 
Within these limits, it is possible to 
increase the effective capacity of the 
plant for pennies, as compared to dol- 
lars needed for the construction of new 
facilities. Nor are the production fa- 
cilities the only ones to benefit. By 
taking part of the load off the distribu- 
tion system and the elevated tanks or 
reservoirs, their useful life is also ex- 
tended. 

By way of illustration, assume that 
a water system has a plant capacity 
of 12 mgd, and that the consumption 
is 10 mgd. This plant has a margin 
of 20 per cent of capacity over use. Ii 
a leakage survey resulted in the loca- 
tion and repair of leaks amounting to 
1 mgd, the plant would still have a 
capacity of 12 mgd, but the use would 
have been cut to 9 mgd, thus increas- 
ing the margin of capacity over use 
to 33 per cent. 

The leak is an expensive luxury, one 
that few, if any, utilities can afford. 
There is probably not a single plant 
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that could deliver water at its present 
rates if it had to duplicate its facilities 
at current prices. Plants must be 
made to suffice as long as possible, in 
order to avoid the necessity for greatly 
increasing rates. The easiest, cheap- 
est, and most effective way to do this, 
within reasonable limits, is by a water 
waste survey, which will locate and 
eliminate all underground leaks in 
mains and services. 

In recent years water utilities have 
become very proud of their pumping 
stations and filtration plants. They 
are things of beauty and efficiency. 
They glisten in their cleanliness. They 
are rightly a source of pride. It is 
about time, however, that water works 
men began to pay equal attention to the 
distribution systems. Only too often 
they are poorly maintained ; the valves 
will not work; and there are far too 
many leaks. Just because the mains 
cannot be seen is no reason to ignore 
them until something drastic happens. 
They cost a great deal of money, and 
that investment merits proper main- 
tenance. Too many distribution sys- 
tems are as wasteful as the hypotheti- 
cal gasoline truck previously men- 
tioned. There is no reason why the 
distribution system should not receive 
the same attention the production de- 
partment gets. Bringing the records 
up to date, putting the valves in oper- 
ating condition, and stopping the leaks 
will pay dividencds—usually big divi- 
dends. Leakage costs do not admit of 
close evaluation, but it is certain that 
they are much higher than most opera-_ 
tors realize. 


Conclusion 


In 1952 the author, in discussing a 
paper on this subject, casually men- 
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tioned that the time might not be too 
far distant when rate schedules, in- 
stead of being drawn up to encourage 
the use of water, might be established 
to discourage unreasonable uses, as 
many plants are approaching the limit 
of available supplies. Quite a few 
operators agreed that this might be so, 
particularly those whose supplies came 
from wells threatened with depletion 
from a lowering of the water table. 
Perhaps the nation is becoming con- 
scious that water is not merely some- 
thing that falls from the skies. It is 
a natural resource that is not always 
available in unlimited quantities. It is 
something to be used, but not abused. 


Otherwise, there may come a day when 
it will not be there. 

Americans are a profligate people. 
They have destroyed their forests, 
silted up their rivers and streams, and 
treated their natural resources as if 
they existed without limit. The coun- 
try is coming to a belated realization 
that all of this has not been good. A\l- 
though the waste of water may not at 
first seem to be in the same category, 
sober reflection will show that it arises 
from the same attitude that led to the 
ravaging of forests and streams. And 
now it costs money, plenty of money, 
much more than most people suppose 
It is time to stop waste! 
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In the committee report, “Census of Fluoridation in the United States and 


Canada, 1952,” which appeared in the August 1953 JourNAL, the date of the 


installation of fluoridation in the Washington Suburban Sanitary Dist. was given 


as June 1952 


899, last column of table). 


The correct date is December 
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HE work of American Standards 

Assn. Sectional Committee A21— 
Specifications for Cast-Iron Pipe and 
Special Castings was inaugurated at an 
informal meeting of engineers and cast- 
iron pipe producers in 1926, Time has 
somewhat dimmed the details of that 
meeting, but it was probably inspired 
by a distinguished member of AWWA, 
the late Frank A. Barbour, who had 
tried unsuccessfully for many years, as 
chairman of an AWWA committee, to 
revise the AWWA specifications of 
1908 (1) by improving the pertinence 
of the tests for iron. The author and 
the late W. R. Conard, both with 
foundry experience, had tried to assist 
in this work but without success, owing 
to the conflicting results of test bars. 
Present at the 1926 meeting, besides 
Barbour, were: W. Cullen Morris, 
Chief Engr., Consolidated Edison Co. ; 

L. Warwick, Secy., American So- 
ciety for Testing Materials; W. W. 
Brush; Norman F. S. Russell, Pres., 
U.S. Pipe and Foundry Co.; several 
other prominent foundrymen; the au- 
thor; and some others whom he does 
now recall, 
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A panel discussion presented on May 12, 1953, a 
A list of the 
cussed will be found in the Appendix (page 1280). 


A paper presented by Thomas H. ASA Sectional 
Committee A21—Specifications for Cast-lron Pipe and Special Cast- ime : 


vis 

at the Annual Con- 
ASA specifications dis- 


Pie 


Development of A21 Specifications—Thomas H. Wiggin - 


Wiggin, Chairman, 


Tests 


Some new tests for cast-iron pipe had 
been devised by Prof. A. N. Talbot of 
the University of Illinois, including the 
now well-known strip and ring tests. 
The author voiced a long-standing con- 
viction that cast-iron pipe laid in the 
ground ought not to be designed for 
bursting pressures alone but for burst- 
ing pressures combined with the crush- 
ing pressure of the earth fill. Allan 
Hazen, the author, and probably many 
others had taken earth loads into ac- 
count in the design of important cast- 
iron mains. There was a well-devel- 
oped technique at Iowa State College 
for testing trench loads alone. This 
had for some years been used by engi- 
neers for sewers not under internal hy- 
draulic pressure. 

The author agreed to take the chair- 
manship of a sectional committee if 
funds were made available for tests of 
combined earth loads and water pres- 
sure. The producers did not hesitate 
but promptly offered to tax themselves 
25 cents per ton of cast-iron pipe pro- 
duced in the previous year. 
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Committee A21 was soon organized 
with a membership of approximately 
35, divided in a sort of balance between 
consumers, producers, and “general- 
interest” members, all under the rules 
and with the approval of the American 
Standards Assn. A chairman, vice- 
chairman, secretary, and treasurer were 
elected and were made ex officio mem- 
bers of an elected balanced executive 
committee of eleven. Several technical 
committees and subcommittees were 
elected by the executive committee, 
which had been given authority over 
committee membership and_ editorial 
matters but not over the substance of 
the specifications. The latter was left 
in the hands of the full sectional com- 
mittee and required action by letter 
ballot authorized by the sectional com- 
mittee after discussion of the subject 
matter at a meeting which had this 
clearly on the agenda contained in the 
advance notice of the meeting. 

The principal findings of Committee 
A21 on design of straight pipe, includ- 
ing the method of computing thick- 
nesses, and the results of tests on which 
this method was based, were contained 
in a paper by Dean M. L. Enger of 
the University of Illinois, Prof. W. J. 
Schlick of Iowa State College, and the 
present author, delivered before the 
AWWA convention at New Orleans in 
1938 (2). The committee’s work since 
that time has been, to a considerable 
extent, the application of that’ method 
to spun pipe for water and gas, but, in 
addition, specifications for cement lin- 
ing have been studied at length, and 
revised specifications have been pro- 
duced, as well as specifications for 
short-body fittings and for a mechanical 
joint.* 


*A list of A21 specifications appears on 
page 1280 of this issue. 
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It should not be forgotten that the 
producers and some others furnished 
additional funds for an initial study of 
corrosion, made at Massachusetts I nsti- 
tute of Technology, in which the several 
practical types of cast iron and a high- 
nickel iron, too hard for ordinary use, 
were tested for corrosion; the conclu- 
sion clearly reached was that there is 
no practical chemical composition of 
cast iron that is noncorrodible. It is 
possible to make high-nickel cast iron 
that is very resistant to corrosion. It is 
used to carry certain corrosive chemical 
solutions but cannot be cut, drilled, and 
tapped in the practicable way required 
for ordinary use. 

The producers also financed sepa- 
rately extensive tests of short-body fit- 
tings. These tests resulted in the 
standard, ASA A21.10—-1952. 

With the initial funds, the committee 
had Cornell University make loss-of 
head tests on tees, crosses, one-quarter 
bends, and one-eighth bends, 6 in. and 
12 in. in diameter. 

The effect of varying the radii of 
fillets at the junction of main and 
branch pipe in tees and crosses was 
tested, and, as one result, a 2$ radius 
was chosen for short-body fittings. 

Pullout tests of lead joints and har- 
nesses, under conditions as at dead 
ends, were made under the joint aus-_ 
pices of Committee A21 and the water 
department of Columbus, Ohio. 

Cement-mortar lining specifications 
for cast-iron pipe and fittings were is- 
sued in 1939 as ASA A2i.4—1939. 
These have been revised as ASA 
A21.4-1953, the principal change being 
the inclusion of bituminous cure aids, 
sprayed on the lining as soon as it is 
in the least firm. Their purpose is to 
prevent loss of moisture and rapid loss 
of lime, which could result in caustic 
water. 
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work, the author believes, was the stim- 
ulation of testing and a general tech- 
nical laboratory approach at the pipe 
foundries to the production of cast-iron 
pipe and fittings. This trend has been 
growing steadily and has contributed to 
increasingly better and more uniform 
products. Among important provisions 
in assuring proper foundry preparation 


TABLE 1 


eu 
- BH : Comparisons of 1908 AWWA and Committeee A21 Specifications for 
Thicknesses of Cast-Iron Pit-cast Pipe* 
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do not differ greatly from those in com- 
mon use—namely, the 1908 AWWA 
specifications for pit-cast water pipe 
and Federal Specifications WW-P-421 
for centrifugally cast water pipe. This 
fact is partly due to the arbitrary limi- 
tations on minimum thickness, based on 
judgment and experience with breakage 
in handling. The extent of the changes 
—that is, the increases in thickness over 


Committee A21 


AWWA 1908 


5-ft Cover 


Class 50 (115-ft Head) 


Committee A21 
‘ass 100 (231-f 
AWWA 1908 Clas ya te Head) 


Class B 


Diam. (100-ft Head) 


At | Bt 


(200-1t Head) 
At 


0.40 
0.43 
0.46 
0.50 
0.54 
0.58 
0.63 
0.68 
0.71 
0.80 
0.94 
1.05 
1.25 
1.37 


0.42 
0.44 
0.46 
0.50 
0.54 
0.57 
0.60 
0.64 
0.67 
0.76 
0.88 
0.99 
1.10 
1.26 


Thickness 


0.40 
0.43 
0.46 
0.50 
0.54 
0.54 
0.58 
0.63 
0.66 
0.74 
0.87 
0.97 
1.07 
1.18 


0.43 
0.46 
0.50 
0.54 
0.63 
0.68 
0.73 
0.77 
0.86 
1.02 
Lae 
1.35 
1.48 


| AS 0.40 


* It will be noted that the Committee A21 pressures are somewhat higher than those of AWWA, 
t+ Laying conditions A: flat-bottom trench, no blocks, no special tamping. ; : 
t Laying conditions B: flat-bottom trench, no blocks, tamping beneath haunches and to above middle of pipe. 


is one requiring full-length bursting and 
ring tests when a new order is to be put 
into production for sizes not recently so 
tested. These are the basic tests that 
assure proper strength. 


Pipe Thickness 


The pipe thickness schedules for or- 
dinary pressures and depths of cover, 
resulting from the committee’s work, 


computed thickness due to judgment— 
is clearly shown in the tables given in 
the manual, A21.1—1939. 

Tables 1 and 2 of the present discus- 
sion give some comparisons of the Com- 
mittee A21 thicknesses with the 1908 
AWWA specifications for pit-cast pipe 
and with Federal Specifications WW- 
P-421 for centrifugally cast pipe. The 
Committee A21 thicknesses in these ta- 
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4 0.40 
f 6 0.43 
‘ 8 0.51 0.46 
10 0.57 0.50 ~*~ 
12 0.62 0.54 
0.66 0.58 
= 16 0.70 0.63 
i 18 0.75 0.68 
A 20 0.80 0.71 
0.89 0.80 
1.03 0.94 
1.15 1.05 
1.28 1.25 
12 149 4 29 7 
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bles are for 5-ft ft cover, whereas the 
older specifications do not specify cover, 
which differs with climate. The prin- 
cipal tables in the Committee A21 spec- 
ifications are for 5-ft cover and the B 
condition of loading (no blocks and 
tamping under haunches and to a little 
above the middle of the pipe). In the 
tables herewith, the thicknesses for A 
conditions of loading (no blocks and no 
tamping) also are given. A great deal 


In the cast pipe, the 


Committee A21 thicknesses for 150 psi _ 
and 5-ft cover are generally slightly less 
than AWWA 1908, and those for 250 
psi are less than thicknesses in the 
WW-P-421 specifications, which, in 
turn, are less than the AWWA 1908 
thicknesses. 

For short-body fittings—the only fit- 
tings for which A21 has given designs — 


(see A21.10-1952)—some thickening 


TABLE 2 


Comparisons of Federal and Committee A21 Specifications for Thicknesses 


of Centrifugally Cast Iron cli 


Class 150 


Class 250 


5-ft Cover 
WW-P-421* 


Committee A21 Committee A21 


5-ft Cover 
WW-P-421* 


B: | 


Thickness—in. 


0.34 
0.37 
0.42 
0.47 
0.50 
0.55 
0.60 
0.65 
0.68 
0.76 


0.38 
0.43 
0.50 
0.57 
0.62 
0.69 
0.75 
0.83 
0.88 
1.00 


* Federal specifications dated July 21, 1931. 


t Laying conditions A: flat-bottom trench, no blocks, no special tamping. 


¢t Laying conditions B: flat-bottom trench, no blocks, tamping beneath haunches and to above middle of pipe. 


of pipe has been laid on blocks without 
tamping, which gives a much more seri- 
ous test of the strength of pipe. The 
A thicknesses for 50 psi (115-ft head) 
and 5-ft cover, except for small sizes, 
are generally somewhat greater than 
AWWA 1908 for 100-ft head. The A 
thicknesses for 100 psi (231-ft head) 
and 5-ft cover are somewhat less than 
AWWA 1908, except in sizes 36 in. 


and larger. 


resulted from the insistence of the pro- 
ducers that they needed the rather lib- _ 
eral foundry tolerances that are pro- 
vided in the AWWA specifications for 
fittings. This meant that the fittings — 
must be strong enough to meet the pres- 
sure rating even if made thinner than — 
standard by the amount of the toler- 
ance. The producers said that, if no 
minus tolerances were permitted, the 
patterns would still have to be larger 


© 


| 
= 
in. 
4 0.35 0.35 | 0.35 | 0.35 aes 
4 | 6 0.38 0.38 0.38 | 0.38 ee 
8 0.41 0.41 0.41 0.41 “ 
| 10 | 0.44 0.44 0.48 0.44 ft. 
| 2 | 0.48 0.48 0.52 0.52 oe, 
0.55 0.51 0.59 0.59 
16 0.58 0.58 0.63 | 0.63 ae 
| 18 0.63 0.58 0.68 | 0,68 = 
20 0.67 0.62 0.78 0.72 
24 0.79 0.73 0.85 | 0.79 
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by the amount of the same tole rances, 
to allow for error in casting. 
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7 ae A paper presented by J. Thompson Vann, Asst. Works Mgr., Ameri- 
can Cast Pipe Co., Birmingham, Ala. 


The ASA A21 series of pipe specifi- 
cations rationalizes the problem of de- 
termining the correct metal thickness of 
cast-iron water pipe for any given con- 
dition of external loading and internal 
pressure. Different types of laying 
conditions are defined, and the effect 
of the particular laying condition, to- 
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Cast-Iron Pipe Tests—J. Thompson Vann 


full- -length bursting tensile —_— and 
31,000-psi ring modulus of rupture; 
A21.6 and A21.8, the two specifications 
for centrifugally cast pipe, specify 18,- 
000-psi bursting tensile strength and 
40,000-psi ring modulus of rupture. 
The load pressure equation, as de- 
veloped by Committee A21, is stated 


Fig. 1. 


Full-Length Bursting Test 


The pipe ends are capped, and the assembly is blocked in a test frame that restrains 


the closures against end thrust but allows the pipe to remain free. 


The pipe is filled 


with water, and pressure is applied slowly until failure. 


gether with that of the depth of earth 
cover and the internal pressure, is 
used in the pipe thickness calculation. 
The thicknesses given in Specifications 
A21.2, A21.6, and A21.8 were calcu- 
lated using two different minimum 
strengths of iron. The pit-cast pipe 
specification (A21.2) uses 11,000-psi 


in terms of external loads and internal 
pressures. The specifications require 
the pipe to meet specified tests that are 
measures of its strength against these 
external and internal loads. These — 
tests are not new to the pipe manufac- 
turers, some of them having been in . 
regular use for many years; all of them 
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have been used for 20 years or more 
by at least some of the m_ .wufacturers. 

The full-length bursting test (Fig. 
1), which measures the pipe strength 
against internal pressure, is one of the 
fundamental tests in this field. It is 
an excellent gage of the quality of the 
pipe, because the entire length, less a 
short section for ring and strip tests, 


Fig. 2. Ring Test 


Teal4 $1 In this three-edge bearing test, the breaking load and vertical 
deformation are observed. 


is subjected to the test pressure. The 
ends of the pipe are closed by caps, 
and the assembly is blocked in a test 
frame that restrains the closures against 
the end thrust but allows the pipe to 
remain free in the same manner as it 
would in the system. The pipe is 
filled with water, and pressure is ap- 
plied slowly until failure. The pres- 


Jour. AWWA 


sure at bursting and the diameter and 
thickness of the pipe are substituted 
in the standard formula to obtain the 
bursting tensile strength. This figure 
must meet the minimum requirements 
of the specification. 

The ring or three-edge bearing test 
(Fig. 2), also fundamental, measures 
the resistance of the pipe to crushing 


loads. Rings are cut from all pipe used 
for the bursting test and from such 
other pipe as is selected. The length of 
the ring varies from one-half the pipe 
diameter to a maximum of 12 in. The 
samples are broken in a testing ma- 
chine, with the ring supported on two 
lower bearings and loaded through a 
single upper bearing. The breaking 
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load and the vertical deformation of 
the ring are observed, and the modulus 
of rupture and modulus of elasticity are 
calculated by the standard formulas. 
The modulus of rupture must meet the 
minimum requirements of the specifica- 
tions. 

The ring test does not, in itself, 
represent any field condition, but the 
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for pit-cast pipe and large centrifugal 
pipe cast in sand-lined molds. 

The centrifugally cast pipe specifica- 
tions require that at least one strip be 
cut from pipe cast during each 3-hr 
period of the heat. The first sample 
must be from the first hour or, if cast- 
ing is direct from the cupola, from the 
first ladle. Also, each size of pipé cast 


Fig. 3. Talbot Strip Test 
The test strip is 4 in. wide, its depth is the full wall thickness of the pipe, and it ts 


long enough to rest on supports 10 in. apart. 
the machined faces, at two points 34 in. from the supports. 


Loads are applied perpendicularly to 
(Arrow points to test 


strip.) 


breaking load per foot in three-edge 
bearings has been correlated with the 
various field conditions by Committee 
A21. 

The Talbot strip test (Fig. 3) has 
been a standard cast-iron pipe test for 
many years. It is the acceptance test 
for centrifugally cast pipe in sizes 3-24 
in. and is an alternate acceptance test 


for 2 hr or longer and each mixture of 
iron used for 2 hr or longer must be 
fairly represented in the sampling for 
strips. 

The test strip is 4 in. wide, with a 
depth equal to the full wall thickness of 
the pipe. It must be sufficiently long 
to test on supports 10 in. apart. The 
strip is tested as a beam, with the loads 
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applied perpendicularly to the machined 
faces at two points 34 in. from the sup- 
ports. The breaking load and deflec- 
tion at the midpoint of the strip, to- 
gether with the measured dimensions 
of the strip, are substituted in the stand- 
ard formulas to obtain the modulus of 
rupture and modulus of elasticity. The 
strip modulus of rupture is specified as 


Fig. 4. Test Bar Test 


Center loading ts applied to the bar, which rests on supports 24 in. apart. 


a minimum in the various specifications 
and the modulus of elasticity as a maxi- 
mum. 

A hardness test on the outside of each 
pipe is specified in A21.6 as a check on 
the annealing. A similar test is re- 
quired on each Talbot strip. The maxi- 
mum equivalent Rockwell hardness 


number is B-95. 


The acceptance tests for pit-cast pipe 
and for 30-in. and larger pipe centrifu- 
gally cast in sand-lined molds are test 
bar tests (Fig. 4). The pit-cast bar is 
the 2 x l-in. AWWA bar, which is 
broken as a beam on 24-in. supports 
with center loading. The bar for the 
A21.8 large pipe cast in sand-lined 
molds is the 2-in. ASTM round bar, 


which is also broken on 24-in. supports 
with center loading. 

The specifications require a hydro- 
static test on all of the pipe, with test 
pressures varying up to 500 psi, de- 
pending on the size and class of 
pipe. 

Chemical analyses of the iron are re- 
quired from the first hour and from at 
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least each 3-hr period during the heat. 
Phosphorus cannot exceed 0.90 per cent 
and sulfur 0.12 per cent. The pouring 
temperatures of the iron must be meas- 
ured for each size of pipe at least once 


ap 


Pipe & Foundry Co., Burlington, 


Manufacturing considerations in the 
production of cast-iron pipe lined with 
cement in accordance with ASA Speci- 
fication A21.4—1953 can be summarized 
in a few words. The latest revision of 
_A21.4, which was first issued in 1939, 
is very significant for the manufacturer 
and assures the consumer of a product 
that is made from higher-quality mate- 
rials and meets more exacting process 
and product requirements. 

The ASA method of writing speci- 
fications provides a necessary balance 
‘among producer, consumer, and gen- 
eral interests. The recent revision of 
A21.4 is a good example of the con 
tributions of all of these groups. 

Pipe manufacturers are now obliged 
to meet the following new require- 
ments: [1] ASTM Type II cement 
rather than Type I; [2] more definite 
grading of sand size; [3] a definite fre- 
quency of testing the sand and cement, 
as well as the finished lining; and [4] 
_recording of these test results to assure 
interested consumers of adherence to 
the specifications. Many manufactur- 
ers have been approaching the require- 
} ‘ments of this specification for the past 
] ‘several years. In other words, as is 
i usual, the revised specification is not 
j radically different from the good prac- 
tice of the industry, and it should be 
satisfactory to all concerned. 
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Manufacturing W. Stuart 


A paper presented by H. W. Stuart, Director of Quality Control, U.S. 
NJ. 


All of these tests are required to be 
a part of the foundry record and must 
be retained for at least a year. This — 
record is available for inspection at 
the foundry, and transcripts of the tests 


may be obtained. ares 


A21.10 
Production of short-body cast-iron 
fittings, 3-12 in., for 250-psi water 


pressure plus water hammer, in accord- 
ance with ASA Specification A21.10, 
differs very little from the production 
of fittings of this same size in accord- 
ance with AWWA C100 (1). The 
design of ASA short-body fittings lends 
itself well to mechanized production, : 
and their short length and greater iron | 7 
strength requirements give them a 


higher water pressure rating, which 
has already made the specification pop- 
ular. In fact, owing to consumer de- 
mand, these fittings had been produced | 
by some foundries prior to ASA ap- 
proval of the specification. The manu- . 


facturer is required by A21.10 to make 
the castings from iron having a maxi- 
mum of 0.90 per cent phosphorus and 
0.12 per cent sulfur. The iron from 
which the fittings are made must meet 
minimum 2 X l-in. test bar require- 
ments of 2,300-lb breaking load and 
0.30-in, deflection. 

Generally speaking, it is not particu- 


larly difficult for the manufacturer to 7 


produce these fittings and have them 
on hand for ready shipment, as long as 
the consumer elects to use the standard 7 
bell ends. Unnecessary requests for 
ends other than bells reduce the over- ; 
all economic advantage of these fittings _ 
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and very often cause needless delays 
in procurement. The standard all-bell 
fittings can be used for most conditions, 
and combinations of standard fittings 
that may be employed in place of special 
fittings are shown in the Handbook of 
Cast Iron Pipe (2). 


A21.11 


ASA Specification A21.11, covering 
a mechanical joint, is particularly sig- 
nificant for the manufacturer of cast- 
iron pipe and fittings. Mechanical 
joints of the general design described 
in the specification have been made by 
individual cast-iron pipe companies for 
approximately 25 years. 

This particular mechanical joint was 
established as an industry standard in 
1944, when it was realized by the mem- 
bers of the Cast Iron Pipe Research 
Assn, that it would be much more ac- 
ceptable from the consumers’ point of 
view if the manufacturers of similar 
joints would reconcile their minor de- 
sign differences and produce an im- 
proved joint that could be used in- 
terchangeably. To accomplish this 
standardization, several manufacturers 


Consulting Engineer's Viewpoint—Louis R. Howson 
A paper presented by Louis R. Howson, Partner, Alvord, Burdick 


& Howson, Chicago. 


The consulting engineer refers to ac- 
cepted standard specifications, modified 
in such particulars as are necessary to 
define more clearly the requirements for 
a particular project, in order to avail 
himself of the composite experience of 
qualified men who have developed the 
specification he is using. The commit- 
tees working on the ASA specifications 
for cast-iron pipe included representa- 
tives of both users and manufacturers, 
and committee personnel were selected 
from the membership of the participat- 


HOWSON Jour. AWWA 
had to change considerable foundry and 
accessory equipment. The usual diffi- 
culties associated with closer tolerances 
were encountered, but it was possible 
to solve most of the problems within 
the plants, and general acceptance of 
the standard was very prompt. 

The ASA standardization of this 
joint was, to the author’s knowledge, 
the most rapid action ever taken by 
Sectional Committee A21, and much of 
the credit should go to the members of 
the AWWA Water Works Practice 
Committee, who were most cooperative. 

The ASA specification covered in 
much greater detail the items previ- 
ously standardized voluntarily by the 
producer interests. As manufacturers 
continue to use this specification, they 
increasingly realize how important it is 
to have this detailed guide in the hands 
of all concerned. 


= 

1. Tentative Standard Specifications for 
Cast-Iron Pressure Fittings—AWWA 
C100-52T. Jour. AWWA, 45:321 
(Mar. 1953). 

2. Handbook of Cast Iron Pipe. Cast Iron 
Pipe Research Assn., Chicago (1952). 
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ing societies for their broad experience 
with cast-iron pipe production and use. 
The finished results, therefore, repre- 
sent the composite judgment of a large 
cross section of experience. As is usual 
in committee operations, particularly 
when the committee is a large one, 
much of the responsibility and work fell 
on the chairman. In this instance, the 
users of cast-iron pipe owe much to 
Thomas H. Wiggin. 

In appraising specifications such as 
these, the consulting engineer has sev- 
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eral basic requirements which the speci- 
fications must meet. First, they must 
clearly define good materials. In this 
respect, the ASA specifications are be- 
lieved to represent the best and latest 
thinking derived from a long back- 
ground of experience. 

A second requirement of the specifi- 
cations is that their use should make it 
practicable to purchase materials un- 
der them without controversy regarding 
the interpretation of the specifications 
themselves. In that respect, these spec 
ifications have been carefully developed 
and edited. The specifications are both 
full and explicit, and as compact and 
condensed as is practicable. 

A third requirement of specifications 
is that they should specify the results 
to be desired in the finished product 
but should allow the manufacturers rea- 
sonable latitude in production methods 
to meet those requirements and furnish 
a satisfactory product at least cost. 
This requirement of a good specifica- 
tion was met by having the committee 
include manufacturers’ representatives 
fully acquainted with the details of 
production and the factors that influ- 
ence production costs. Thus, the best 
finished product is available under these 
specifications at the lowest cost. 

Fourth, a good specification must 
provide workable tests by which the 
- engineer can measure how closely the 
materials furnished comply with the 
specifications under which the purchase 
was made. This requirement is be- 
lieved to have been well covered in the 
present specifications by the Talbot test 
strips, hydrostatic tests, and so forth. 
Certified copies of the manufacturers’ 


~ tests are available to the purchaser upon 
request. 

; Cast-iron pipe has a record of nearly 

_ 150 years of water works service in this 


country. During that period the qual- 
_ ity of castings, the tolerances of foreign 
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materials in the cast iron, the methods 
of casting, and the resulting uniformity 
of thickness, freedom from blowholes, 
and so forth, all have been greatly im- 
proved. 

Consulting engineers, when recom- 
mending cast-iron pipe for water works 
service, have for several decades relied 
mostly on the 1908 AWWA specifica- 
tions, supplemented in later years by 
the federal specifications for centrifugal 
pipe. It was only natural that, with the 
development of the art of casting and 
with an accumulated background of 
experience, some deficiencies in these 
specifications would arise. It is be-— 
lieved that the present A21 specifica- 
tions, from the consulting engineer’s 
standpoint, fully reflect the best think- 
ing and experience in the cast-iron pipe 
industry at present. They should be 
widely used and, in conjunction with 
the manual (A21.1) and the AWWA 
specifications (C600) for pipe laying, 
which so well outline the essentials of 
ditch construction and installation of 
cast-iron pipe, will furnish a useful 
guide for years to come. 
Linings 

There is one deficiency in the speci- 
fications from the consulting engineer’s 
point of view. This fault, for which 
Committee A21 is not to blame, has to 
do with linings. There is a complete — 
specification (A21.4) covering the in 
stallation of cement-mortar linings on — 
cast-iron pipe. Although an increasing | 
amount of cast-iron pipe is being lined 
with cement mortar, bituminous coat- 
ings always have been and still are the — 
predominant type employed for cast- 
iron water pipe. With many waters, 
such as those of the Great Lakes, the 
bituminous or tar-dipped coatings have 
demonstrated their ability to maintain 
the carrying capacity of cast-iron pipe 
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for long periods. Extensive pitometer 
surveys at Chicago, Milwaukee, and 
elsewhere indicate that, with the natu- 
ral lake waters, a Hazen-Williams C 
of 120 or more could be expected al- 
most indefinitely. 

The new specifications do not cover 
any lining other than cement mortar, 
although they do require that “no pipe 
for water works service shall be fur- 
nished without protective coating unless 
specifically ordered by the purchaser.” 


Manager’s Appraisal—Wendel] R. LaDue 


WENDELL 


R. LA DUE 


This omission should be corrected. 
The gas industry, which is one of the 
sponsors of the ASA specifications for 
cast-iron pipe, is, of course, not inter- 
ested in linings at all, but the water 
works industry is greatly concerned. 
Recently the AWWA Board of Di- 
rectors, on the recommendation of its 
Water Works Practice Committee, au- 
thorized the setting up of a committee 
to develop a standard specification for 
coal-tar lining of cast-iron pipe. 


A paper presented by Wendell R. LaDue, Chief Engr. & Supt., Akron 
Bureau of Water and Sewerage, Akron, Ohio. 


When a manager of a water utility 
views the new ASA standards for cast- 
iron pipe, he does so as a buyer, in- 
staller, and operator. When a cast-iron 
water main is laid, he wants to be as- 
sured, insofar as is possible, that the 
material he has purchased and installed 
possesses the long life he is justified in 
expecting of it on the basis of experi- 
ence with the thousands of miles of cast- 
iron pipe laid during the past 250 years. 

Three separate areas of responsibil- 
ity appear to exist side by side: 

1. Pipe structure and design. It is 
the responsibility of the engineer, in 
cooperation with the manufacturer, to 
develop a proper pipe structure, taking 
into account the quality of iron, pipe 
thickness, bell and spigot design, pipe 
coating and lining, and such factors as 
normal pressure, water hammer, soil 
and electrolytic corrosion, and pipe lay- 
ing and jointing conditions. 

2. Material quality and manufacture. 
It is the manufacturer’s responsibility to 
cast pipe and fittings to meet the quality 
requirements for pipe and coating ma- 
terials that have been set by both engi- 
neers and manufacturers and incorpo- 
rated into standard specifications. Past 


experience of managers with pipe made 
with iron of inferior quality indicates 
the necessity for closer control in the 
preparation of the iron mix. The qual- 
ity and quantity of scrap allowed, and 
the alloy determination and control of 
steel scrap, in particular, should be mat- 
ters for specification. This reference to 
metallurgy appears necessary if the 
qualities that have made cast iron so 
reputable are to be attainable in pres- 
ent-day practice. 

3. Pipe laying and jointing. The 
manager or operator should expect that, 
having determined the normal require- 
ments of pressure, he will be justified 
in accepting material that has been cast, 
lined, and coated under standard speci- 
fications for use in normal conditions, 
whether he employs lead, lead substi- 
tute, or cement for jointing material. 
His responsibility lies in selecting the 
proper class of pipe required for the 
pressure and service, and in assuring 
proper excavation, pipe-laying, and 
backfilling procedure, as far as is prac- 
tical. He should use judgment and 
engineering knowledge in his selection 
and utilization of jointing material. He 
must be assured that his pipe-laying 
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crews are thoroughly familiar with the 
and handling of the 
A proper installa- 
Bell and Spigot Design 


use, limitations, 
various materials. 
tion is essential. 


Specifically the manager is presently 
involved in the question which ema- 
nates from nonuniformity in bell and 
spigot dimensions. Practically every 
large city possesses a distribution sys- 
tem made up of a mixture of pit-cast 
pipe, pipe centrifugally cast in metal 
molds, pipe centrifugally cast in sand- 
lined molds, and fittings cast in sand- 
lined molds. Interchangeability is de- 
sirable. The manager must be assured 
that the interior dimensions of the bells 
and the outside dimensions of the spig- 
ots (including beads) will permit ade- 
quate joint space. If not, he faces ma- 
jor problems in the laying of new mains 
and the inevitable repairs. 

Class D fittings are often used on 
Class B pipe for mains larger than 12 
in. In these instances, the spigot end 
of the fitting is too large for the pipe 
bell and usually requires the bead to be 
chipped off. Even then, the annular 
space may be too small for a proper 
joint. On the other hand, the larger 
bell of the fitting allows too much joint- 
ing space when used with centrifugal 
pipe. The latter fault may be corrected 

by ordering special Class D fittings 
with Class B bells. It seems fair, how- 
ever, to ask why Class D fittings are 
_ necessary. Appare ntly Class B fittings 
as designed are inadequate for the pres- 
"sures to be encountered in Class B or 
equivalent pipe. The investigation of 
a standard bell design appears desir- 
able, 
In recent years discussions on lead- 
substitute joint material have brought 
out the opinion that numerous 
failures may have resulted 


pipe 
from the 
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cracking of bells, through faulty bell 
design, faulty joint material, or both. 
A few years ago the manufacturers of 
metal-mold centrifugally cast pipe be- 
gan furnishing pipe with a new bell 
along the lines of that set up in the 
A21.6 specifications. This bell was 
heavier than, and the profile was radi- 
cally different from, the old bell and 
may have represented the answer to the 
problem of providing greater strength. 
In any event, the manager is anxious 
to know whether pit-cast pipe and fit- 
tings and centrifugally cast pipe have 
bells of strength adequate for the serv- 
ice for which they are intended. The 
manager reasonably expects them to 
meet that qualification. 

It would be interesting to know 
whether the revision in the dimensions 
of metal-mold centrifugal pipe resulted 
from: [1] a study of the initial tension 
in centrifugal pipe, indicating a need 
for additional strength regardless of — 
the type of joint material; [2] the in 
creased use of lead-substitute jointing 
material, creating stresses in excess of — 
those developed in lead joints; or [3] 
mechanical calking of lead joints, cre- 
ating stresses greater than those of 
hand-calked joints. For this particular 
type of pipe, a combination of all three 
of these reasons may have been in-— 
volved, but what of sand-mold centrifu- 
gal pipe and pit-cast pipe bells? 

It is believed that it would be worth | 
while for a task group to investigate the 
question of pipe bells and spigots, cov- 
ering such items as: [1] dimension of © 
sockets; [2] spigot beads; [3] proper 
joint space for (a) lead, (b) lead sub- 
stitute, and (c) cement mortar; [4] 
profile of outside of bell; [5] use of 
Class D fittings with Class B (or equiv 
alent) pipe larger than 12 in. in diame 
ter; and [6] development of good-prac 
tice standards for harnesses to be used — 
on pipe layouts involving bends. (With 
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the use of centrifugally cast pipe, lugs pipe should continue to merit the repu- 
are not possible. ) tation for long life acquired over the 
The manager is interested in the an- centuries. The new A21 specifications 
swers to all these questions. He is are an element in the attempt to achieve 
also intensely desirous that cast-iron perfection. 
~- of. Committee A21 Specifications 


The following specifications have been adopted by the American Standards 
Assn. after approval by the four sponsoring societies—American Gas Assn., 
American Society for Testing Materials, American Water Works Assn., and 
New England Water Works Assn. : 


Journal AWWA 


ASA AWWA . — Subject of Specification 


Designation Designation 


Issue Page | 


A21.2-1953 | C102-53 | Apr. 1953* 404 | Cast Iron Pit Cast Pipe for Water or Other 

| Liquids 

A21.3-1953 | Cast Iron Pit Cast Pipe for Gas 

A21.4-1953 | C104—-53 | Apr. 1953* 404 | Cement Mortar Lining for Cast Iron Pipe 

| and Fittings 

A21.6-1953 | C106-53 | Feb. 1953 189 | Cast Iron Pipe Centrifugally Cast in Metal 

| Molds, for Water or Other Liquids 

A21.7-1953 Cast Iron Pipe Centrifugally Cast in Metal 

Molds, for Gas 

A21.8-1953 | C108-53 | Feb. 1953 Cast Iron Pipe Centrifugally Cast in Sand- 

lined Molds, for Water or Other Liquids 

A21.9-1953 Cast Iron Pipe Centrifugally Cast in Sand- 

lined Molds, for Gas 

A21.10-1952 | C110-52 | Nov. 1952 | 1065 | Short-Body Cast Iron Fittings, 3 Inch to 12 

Inch, for 250-psi Water Pressure Plus 
| Water Hammer 

A21.11-1953 | C111-53 | Apr. 1953 431 | A Mechanical Joint for Cast Iron Pressure 
| Pipe and Fittings 


*Summary of revisions; the changes were not extensive ane to warrant igetiieninn of the sonatas 
text of the specifications in the Journal. 


The above list covers the full scope of Committee A21 except for the revision 
of the American Recommended Practice Manual for the Computation of Strength 
and Thickness of Cast Iron Pipe—ASA A21.1-1939 (AWWA C101-39) and 
the specifications for large fittings for water. The revision of the manual is well 
along, but the specifications for large fittings have not yet been formulated. Much 
study has been given to large fittings, and a good many have been tested. The 
war interrupted this work, but the producers have started a new testing program, 
and these specifications should again begin to make progress. 
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Mechanism of the Internal Corrosion 


A paper presented on May 12, 1953, at the 


Rapids, Mich., 
Lamb III, Researc h Asst.; 
Cambridge, Mass. 


RON occurs in nature in the form 

of an oxide or hydroxide, and the 
metal is produced through reduction of 
the ore. Corrosion may be considered 
as the reverse of this process, as iron 
is unstable in a corrosive environment 
and tends to revert to the more stable 
oxides. 

The tendency of a metal to go into 
solution, or to corrode, is indicated by 
its electrode potential in that solution. 
In order to provide a standard basis for 


comparing the solution tendencies of 
activ-— 
ity” of 1 mole per 1,000 g of water 


the various metals, a metal ion 
and a temperature of 25°C have been 
assumed in the preparation of the elec- 
tromotive force series. In the abbrevi- 
ated emf series presented in Table 1, 
the potential of hydrogen is taken as 
zero and all other potentials are re- 
ferred to this value (7,2). The metals 
are listed in order of decreasing solution 
tendency (increasing nobility of poten- 
tial). The potential, £, of a metal un- 
der other conditions of temperature and 
metal ion activity may be found through 
the use of the Nernst equation: 

i RT 


E= Ey, nF log, (M++ q nace 


in which M* is the metal ion activity 


By Rolf Eliassen and James C. Lamb III 


Annual Conference, Grand 


by Rolf Eliassen, Prof. of San. Eng., and James C. 
both of Massachusetts Inst. of Technology, 


in solution (gram-moles of metal per 
1,000 g of water, multiplied by the ac- 
tivity coefficient); R is the gas con- 
stant, in joules; 7 is the absolute tem- 
perature (Kelvin) ; » is the number of 
electrons participating in the reaction; 
E, is the potential, in volts, of the metal 
at 25°C with unit metal ion activity; 
and F equals 1 faraday equals 96,500 
coulombs per equivalent. 

At 25°C, this equation may be ex- 
pressed : 


E= 


0.059 
) 


There has been a tendency to use the 
emf series as though it were inflexible, 
each metal displacing from solution all 
metals below it in the series. This con- 
dition is usually true for metals widely 
separated in the series, but it should not 
be assumed to obtain in all imstances. 
Changes in the potentials of metals in 
dilute solutions, such as are normally 
encountered in water works practice, 
may result in radical changes in the 
order of potentials given in the emf 
series. 

Such a change occurs, for example, 
in the iron-zine system. Zinc is nor- 
mally anodic (more active potential) to 
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iron, and is used in many piping sys- 
tems as a sacrificial protective coating 
for iron. In fresh water with a tem- 
perature higher than 150°F, however, 
it becomes cathodic (more noble po- 
tential) to iron and is no longer sacri- 
ficially protective (2). The effective 
potential of a metal also may be varied 
by reactions with elements in a given 
environment. It is evident that the 
emf series, calculated for unit metal ac- 
tivity, cannot be applied directly to de- 


TABLE 1 


Electromotive Force Series* 


Standard Electrode 


Electrode Reaction | Potential (Eo), 25°C 
v 


= Mgt* + 
= + 3e- 
= Znt+ + 
a Crttt + 3e- 
= Fet+ + 2e- 
= Nit+ + 
= Sntt + 2e- 
= Pbtt+ + 
+ 2e- 
Cut+ + 2e 
Agt +e 
= Ptt+ + 2e- 


_* Signs of by the American 
Chemical Society are opposite to those of this table. 


termine the potential of a metal under 
the conditions normally found in water 
works practice. 

A galvanic series is one in which met- 
als are arranged in their usual electro- 
potential sequence in a given environ- 
ment. Therefore, although there is 
only one emf series, there may be many 
galvanic series, each applying to a given 
set of environmental conditions. In a 
galvanic series, like the abbreviated ex- 
ample in Table 2, actual potential val- 


(cathodic or 
most noble) 
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ues are not given, as these vary widely 
with different environmental conditions 
(1, 2). Metals that are grouped to- 
gether in a galvanic series have little 
tendency to form galvanic cells, while 
metals that are widely separated have a 
great tendency to form such cells when 
used together, 


Corrosion Cells 


Many kinds of electrolytic cells are 
capable of causing the corrosion of 
metal, but those most commonly en- 


TABLE 2 
Galvanic Series of Metals and Alloys 
Magnesium 
Zinc 
Aluminum 2S* 
Steel or iron 
Cast iron 
Lead 
Tin 
Brasses 
Copper 
Bronzes 
Chromium-iron 
Silver 
Graphite 
Gold 


Platinum 


“Commercial pure’ aluminum. 


countered in practice may be divided 
into a few basic types: impressed-cur- 
rent cells, galvanic or differential-metal 
cells, concentration cells, differential- 
aeration cells, differential-temperature 
cells, and differential-stress cells. 

Impressed-current cells. It is well 
known that, in an impressed-current 
cell (Fig. 1), the current flow between 
the electrodes results in a loss of metal 
from the anode in accordance with one 
of the following reactions, depending 
upon the current density : 


Fe® — Fet* + 2e.......(1) 


Corroded end 
(anodic or 
least noble) 


—(.1 26 
0.000 


0.345 
0.800 


rotected end 


Ca —2.87 
Na N —2.712 
My —2.34 
7 
( 
I 
( 
\ 
= 


1 
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Fe® Fett++ + 3e......(2) 


The rate at which the metal passes into 
solution is directly related to the rate 
of current flow between the electrodes. 
Faraday’s law states that the passage 
of 1 faraday of electricity (96,500 amp- 
sec or coulombs) through an electro- 
lytic solution produces one chemical 
equivalent of some chemical change at 
each electrode. Therefore, the passage 
of 1 faraday of electricity between the 


Battery 


al 
| 


Oxygen Taken up 
(or Evolved) 
and Alkalinity Formed 


iron Dissolves and 
Disperses in Solution 


Rust Precipitated 


Fig. 1. Impressed-Current Cell 


The current flow between the electrodes 
results in a loss of metal from the anode. 


electrodes in Fig. 1 must cause one 
chemical equivalent of iron to enter so- 
lution from the anode. 

One chemical equivalent of change 
is also produced at the cathode for each 
faraday of electricity passing through 
the solution. The primary reaction at 
this electrode involves the removal of 
electrons from the metal through neu- 
tralization of hydrogen ions in solution : 


2H+ + (3) 
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This reaction results in the formation 
of atomic hydrogen, which tends to 
plate out on the metal. The layer of 
atomic hydrogen on this electrode tends 
to interfere with the transfer of elec- 
trons from the metal to the solution and, 
therefore, must be removed in order for 
the reaction to proceed. This may be 
accomplished through the formation of 
hydrogen gas: 


2H > Hef . 


Ammeter 


Electrons 

Electrons 


| 


|! 
| 


Rust Precipitated 


Fig. 2. Galvanic Cell 


The reactions at the electrodes are identi- 
cal with those in the impressed-current 
cell, but the current flow is due to the 
difference in the electrode potentials 
rather than to an external source. 


or through reaction between the atomic 
hydrogen ard chemicals in solution in 
the water. The most common reaction 
of this type involves the atomic hy- 
drogen and oxygen in solution in the 
water : 

4H + 20, — 2H.O (5) 


Other possible types of reactions be- 
tween hydrogen and the oxygen in so- 


— 
Fe 
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lution have been suggested (1-4). The 
neutralization of hydrogen ions in the 
solution at the cathode results in the 
production of alkaline conditions in the 
vicinity of this electrode. The metal 
ions or salts entering solution from the 
anode react with alkalinity and oxygen 
in solution to form iron oxides, known 
as rust. These oxides may be formed 
in the vicinity of the anode or cathode, 
or in a location remote from either elec- 
trode. 

The potential of a metal in water may 
be changed through the application of 
impressed currents, causing an increase 
or decrease in the rate of corrosion of 
the metal, depending upon the direction 
and magnitude of the applied emf (2). 
This phenomenon can be observed in 
the external corrosion of pipelines by 
stray currents and in the cathodic pro- 
tection of pipeline exteriors and other 
structures by applied emf. 

The corrosion of iron in water usu- 
ally occurs in the absence of impressed 
currents. Whitney (5) showed that 
the corrosion of iron in water is elec- 
trochemical in nature, and Evans and 
Hoar (6) demonstrated that there is 
a direct relationship between the cur- 
rent flowing between anodes and cath- 
odes on a metal surface and the weight 
of metal lost from that surface. 

Galvanic cells. The emf and gal- 
vanic series show that, when different 
metals are introduced into a given en- 
vironment, they have different tend- 
encies to corrode, and display different 
potentials. Figure 2 illustrates such a 
situation, with iron and copper im- 
mersed in the same aqueous solution. 
Examination of a galvanic series (Ta- 
ble 2) reveals that copper may be ex- 
pected to display more noble (cathodic) 
potential than iron. If the two metals 
are connected electrically, the difference 
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in potentials between the iron and cop- 
per results in a flow of current between 
the electrodes. This may be demon- 
strated by connecting the two electrodes 
through an ammeter, as shown, and 
measuring the galvanic current flow. 

In the cell shown in Fig. 2, the iron 
has the greater tendency to pass into 
solution, leaving electrons at the metal 
surface. These electrons pass through 
the metallic portion of the circuit to 
the copper electrode and are transferred 


Ammeter 


Electrons 
— 


Concentrated 
CuSO, 


Membrane 


Fig. 3. Concentration Cell 


In this type of corrosion cell, the dif- 

ference in electrode potentials results 

from the difference in metal ion concen- 
trations in the solutions. 


from the metal to the solution by neu- 
tralization of hydrogen ions in the solu- 
tion. The atomic hydrogen is removed 
from the copper through the formation 
of hydrogen gas or reaction with oxy- 
gen in solution. In this cell, the iron 
serves as the anode (electrode at which 
oxidation takes place), while the cop- 
per functions as the cathode (electrode 
at which reduction takes place). The 
current flow that accompanies the loss 
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of metal from the anode is generated by 
the difference in potentials between the 
electrodes in the galvanic cell rather 
than by an external source of emf as 
in the impressed-current cell. There- 
fore, the galvanic cell in Fig. 2 can be 
considered—and, in fact, is—nothing 
more or less than a battery. The reac- 
tions taking place at each electrode are 
identical with those described above for 
the impressed-current cell. 

Concentration cells. From the Nernst 
equation previously given, it can be 
seen that the potential of a metal in a 
solution varies with the concentration 
of its ions in that solution. As the con- 
centration of metal ions in solution in- 
creases, it becomes more difficult for 
additional metal to enter the solution as 
ions. Therefore, a metal can be ex- 
pected to display a more noble potential 
in the presence of a high metal ion con 
centration. Figure 3 shows two iden- 
tical copper electrodes immersed in so- 
lutions of different concentrations of 
copper sulfate. As these electrodes are 
exposed to different concentrations of 
copper ions, they have different poten- 
tials. The electrode in the more con- 
centrated solution has a more noble po- 
tential and acts as the cathode in the 
corrosion cell, while the other electrode 
functions as the anode. 

The potential of a metal in solution 
is affected by the concentration of ions 
other than metal ions. For example, 
a concentration cell similar to the one 
in Fig. 3 can be prepared. by using two 
sodium chloride solutions of different 
strength. This effect can also be ob 
served with metals immersed in solu 
tions of different substances 
bases, salts, or gases). 

Differential-aeration cells. A ditter- 
ential-aeration cell is a special type of 
concentration cell which is of particular 


(acids, 
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significance in the water works field. 
The rate of the chemical reaction be- 
tween the oxygen in solution and the 
hydrogen atoms on the metal depends 
upon the rate of access of oxygen to 
the metal surface. Therefore, if one 
electrode of a corrosion receives 
oxygen at a higher rate than the other, 
the polarizing layer of hydrogen on 
this electrode is removed more rapidly. 
The rapid removal of hydrogen facili- 
tates the transfer of electrons from the 
metal to the solution at that point, and 
this area of the metal becomes the cath- 
ode of the corrosion cell. The electrode 
that receives less oxygen becomes the 
anode of the differential-aeration cell. 
This electrode suffers an increase in 
corrosion rate owing to the increased 
rate of depolarization at the cathode. | 
The significance of this type of corro- 
sion cell in water works practice will 
he discussed more fully later. 

Differential-temperature and differ- 
ential-stress cells. Differences in tem- 
peratures and stresses of metals may 
result in the formation of corrosion 
cells. These types of cells may be im 
portant in initiating corrosion, but their 
effects are usually obscured by other, 
significant kinds of corrosion 
cells. Therefore, on a long-term ba 
sis, differential-temperature and differ- 
ential-stress cells are of relatively little 
importance, under the conditions usu 
ally found in water works. 


cell 


more 


Formation of Corrosion Cells 


For the sake of clarity, the electrodes 
in the cells considered in the preceding 
section were assumed to be individual 
pieces of metal. The corrosion of a 
single submerged metallic object results 
from the formation of anodes and cath 
odes on the surface of the metal. Fig- 
ure 4 shows, schematically, a typical 
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surface of a sub- 
The anode and 


corrosion cell on the 
merged sheet of iron. 
cathode of this cell are short circuited 
by the body of metal. It will be noted 
that the cell and the electrode reactions 
shown in Fig. 4 do not differ basically 
from those which have 
previously. The surface of a large sec 
tion of metal might be covered by many 
such corrosion cells. The 
local anodes and cathodes on the sur 
faces of corroding metals has been dem- 
onstrated, and it has been shown that 


been discussed 


presence of 


aly toy 
tal 
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gen acts as the cathode in the corrosion 
cell, while the portion shielded from 
oxygen becomes the anode. 

Figure 5f galvanic cell 
caused by connecting pipes made of 
different metals. Copper and brass are 
cathodic to iron, and, therefore, the iron 
pipe corrodes while the copper or brass 
pipe acts as the cathode in the corrosion 
cell, Figure 5g shows conditions under 
which an electrolyte concentration cell 
may be encountered in the external cor 
rosion of pipelines passing through soils 


shows a 


Water 


Cathode 


lron 


Fig. 4. 


Corrosion Cell on Surface of Submerged Iron 


The surface of a large section of metal may be covered by many such cells, the elec- 


trode reactions of which are 


the amount of current flowing between 
the electrodes and the weight of metal 
lost can be definitely correlated (6, 7). 

The formation of a corrosion cell on 
the surface of a metal may be due to 
differences in metal composition, elec 
trolyte concentration cells, or differen- 
tial-aeration, -temperature, or 
cells. Figure 5 shows a few typical ex- 
amples of how such cells may be formed 
in practice. The first five ( Fig. 5a—5e ) 
are examples of differential-aeration 
cells. In each instance, the portion of 
the metal that has freer access to oxy- 


-stress 


similar to those discussed previously. 


or waters that widely in chemical 
characteristics. 

Finally, Fig. 
example of corrosion by 
current. If the water main may 
come part of the return circuit to a 
power plant furnishing electricity for 
a streetcar system, the portion of the 
pipe where the current passes from pipe 
to ground suffers an increase in cor- 
rosion rate. The corrosion rate of that 
portion of pipe at which no interchange 
of current takes place between pipe and 
ground 1s not affected, and the internal 


vary 


5h illustrates a common 
be- 


| 
2H* +2¢>— 2H 
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corrosion of the pipeline is likewise un- 
affected. 

The types of cells capable of causing 
corrosion have been discussed individ- 
ually, but it must be stressed that two 
or more varieties may tend to occur 


0, 
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metal ions would indicate a tendency 
toward the formation of a corrosion cell 
in which the area of metal under the 
tubercle would act as the cathode. The 
ditferential-aeration cell formed by the 
action of the tubercle in shielding a por 


Fe** 


Ground 


Fig. 5. 


Key: (a) pit or depression; (b) 


mul scale or corrosion products; 
growth; (d) rivet or bolt; (e) pipe coupling (same metals); (f) pipe 


Water Main ~ 


Increased 
Corrosion 


Cathodic 
Protection 


Typical Corrosion Cells Found in Practice 


(c) biological 
coupling (dis 


similar metals) ; (g) well casing in water with varying salt content; (hh) stray-current 


corrosion. 


The first five are examples of differential-aeration cells; the remaining 


three illustrate, respectively, galvanic, concentration, and impressed-current cells. 


For example, the con 
ions under a tu 


simultaneously. 
centration of metal 
hercle (Fig. 5c) could be expected to 
be higher than in the water surround- 
ing the tubercle. Therefore, considera- 
tion of the relative concentrations of 


i 
& i 


tion of the metal from oxygen tends, 
however, to result in the formation of 
a cell in which the area of metal outside 
the tubercle acts as the cathode and the 
area under the tubercle serves as the 
anode. 


0 fe) Copper or 
(d) (e) (f) 
e 
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Rate of Corrosion 


It has been pointed out that the rate 
of corrosion of a metal in aqueous solu- 
tion is a function of the rate of current 
flow between anodes and cathodes on 
the surface of the metal. The reactions 
taking place in a corrosion cell have 
been presented in the preceding sec- 
tions. It is evident that, in order for 
corrosion to take place (Reaction 1), 
the electrons left on the metal by this 
reaction must be removed (Reactions 
3-5). Otherwise, a counter, or back, 
emf will be built up on the metal, and 
the corrosion will be stifled. Therefore, 
in a corrosion cell, the anode and cath- 
ode reactions must proceed at the same 
rate. Any reduction in the rate of the 
reaction at either electrode must result 
in a corresponding reduction in the rate 
of current flow between the electrodes 
and, hence, in the rate of corrosion of 
the metal. In practice, the rate of cor- 
rosion may be controlled by reducing 
the rate of the anode reaction, the cath- 
ode reaction, or both. 

The removal of the polarizing layer 
of hydrogen from the cathode may be 
accomplished through hydrogen evolu- 
tion (Reaction 4) or through oxygen 
depolarization (Reaction 5). It has 
been shown by past investigators that, 
in neutral or mildly alkaline waters, 
corrosion with evolution of hydrogen 
at the cathode is negligible, although 
the relative positions of iron and hy- 
drogen in the emf series might lead to 
the supposition that the corrosion of 
iron should be accompanied by con- 
tinuous evolution of hydrogen. The 
explanation is that resistance or “over- 
voltage” must be surmounted before 
hydrogen can be evolved as a gas from 
a metal surface. In neutral or mildly 
alkaline waters, the overvoltage is too 
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high to allow the escape of appreciable 
amounts of hydrogen gas from iron 
cathodes. As the pH of a water de- 
creases below a value of approximately 
4.0, the hydrogen ion concentration is 
increased to such an extent that hydro- 
gen evolution is greatly facilitated, and 
the formation of this gas becomes a 
major cathodic reaction. 

Because the waters encountered in 
municipal and industrial systems are 
generally neutral or slightly alkaline, 
the amount of corrosion due to hydro- 
gen evolution is of minor significance— 
approximately 3 per cent, according to 
Speller (2). Therefore, the primary 
cathodic reaction in these systems must 
be the removal of hydrogen by reaction 
with oxygen in solution in the water 
(Reaction 5). The anode reaction rate 
is much more rapid than the depolari- 
zation reaction rate at the cathode (2). 
As both reactions must proceed at the 
same rate, it is evident that the rate of 
corrosion of iron in natural waters is 
controlled by the rate of oxygen sup- 
ply to the cathodes of the corrosion 
cells. The latter rate is influenced by 
the concentration of oxygen in solution, 
the rate of flow and turbulence of the 
water, and the presence of films of ox- 
ides or inhibitors on the metal surface. 
Within the range of oxygen concentra- 
tions normally found in municipal and 
industrial waters, the rate of corrosion 
increases directly with the rise in oxy- 
gen concentration. 

Uhlig (8) has stated that: “All iron 
and steel, regardless of minor variations 
of composition or structure, corrode at 
the same rate in natural waters.” This 
fact is of great significance to the water 
works industry, which uses many types 
of iron and steel pipes for various rea- 
sons, some realistic and others not. 
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The formation of films on the sur- 
faces of metals has a significant effect 
on their corroding characteristics. The 
films formed on metals may include 
layers of hydrogen or oxygen, films 
formed by chemical reaction between 
corrosion products and elements of 
the corrosive environment, and_ films 
formed by inhibiting agents added to 
the corrosive medium. Film formation 
may occur preferentially at either an- 
odes or cathodes of corrosion cells, or 
over the entire the metal. 
Films on the cathodes of corrosion cells 
may interfere with the transfer of elec- 
trons from the metal to the solution. 
The formation of these films may re 
sult from the electrodeposition of posi 
tively charged ions or colloidal particles 
on the cathode, from sorption of chemi- 
cals on the metal surface, or from the 
reaction of some chemical in solution 
with the alkalinity produced at this 
electrode, resulting in the formation of 
an insoluble precipitate on the metal. 

Anode films may be formed through 
electrodeposition of negatively charged 
ions or colloidal particles on this elec- 
trode, through sorption of chemicals 
on the metal surface, or through the 
production of an insoluble precipitate 


surface of 


by reaction between the iron entering 
solution and chemicals in solution. The 
formation of an anode film may result 
in the effective separation of the metal 
from the water at the anode, stifling 
the anode reaction. 

Under certain conditions, film forma- 
tion on a metal may be accompanied by 
a radical change in the potential of that 
metal to a more noble value. When a 
metal undergoes a sharp reduction in 
corrosion rate, accompanied by a shift 
in potential to a more noble value, it 
is said to be “passive,” 
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Figure © shows the effect of the pH 
of the water on the corrosion rate of 
mild steel in the absence of the forma 
tion of protective coatings (9). The 
rate is essentially constant in the range 
of pH 4-10 at 22°C. In this range, 
the predominant cathodic reaction is 
oxygen depolarization, and the corro 
sion rate is determined by the rate of 
supply of oxygen to the metal surface. 
As the pH of the water is decreased he- 
low 4, hydrogen evolution becomes a 
major cathodic reaction. The increased 
corrosion rate at low pH values can be 
attributed to increased hydrogen ion 
concentration in the solution and the 
dissolving action of the water on any 
protective layers of corrosion products 
on the metal. As the pH is increased 
above 10, a protective layer of corrosion 
products is formed on the metal, or the 
surface reaction rate of the iron be- 
comes lower, resulting in passivity of 
the metal and a decrease in the cor- 
rosion rate. The chemicals present in 
natural waters may have a great effect 
upon the shapes of the curves in Fig. 6, 
through reaction with corrosion prod- 
ucts and formation of protective coat- 
ings. 


Polarization 


In a corrosion cell, the driving force 
for the electrical current flow between 
the electrodes is the difference in po- 
tential hetween the anode and the cath- 
ode of the cell. From Kirchoff’s second 
law : 


= 


E,— Ea = IR. + IR, 


in which R, is the resistance of the elec- 
trolytic portion of the circuit; R,, is the 
resistance of the metallic portion of the 


| 
| 
1 
a 
+ 
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circuit; /, is the effective (polarized) 
potential of the cathode; F, is the ef- 
fective (polarized) potential of the an- 
ode; and / is the current flow between 
the electrodes. 

The potentials of anodes and cath 
odes in corrosion cells may vary with 
the current flow through the cells. 
This effect is known as polarization and 
is comparable to friction in a mechani 
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tential difference between the electrodes 
in a corrosion cell through which cur- 
rent is flowing is usually less than the 
difference in the open-circuit potentials, 
or potentials of the electrodes with no 
current flowing. An increase in the 
degree of polarization of either elec- 
trode results in a decrease in the poten 
tial difference between the electrodes 
(or driving force for the corrosion proc 
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Fig. 6. 


Effect of pH on Corrosion of Steel 


10 


In the pH range 4-10, the corrosion rate depends on the rate of oxygen supplied to 


the metal surface. 
to passivity. 


cal or hydraulic system. As the cur- 
rent flow through a corrosion cell in- 
creases, the potentials of the anode and 
cathode tend to approach a common 
value. Polarization of both electrodes 
would result in a shift in the anode po- 
tential in the cathodic direction and a 
shift in the cathode potential in the 
anodic direction. Therefore, the po- 


Above pH 10, the formation of a layer of corrosion products leads 
Below pH 4, hydrogen evolution becomes a major cathodic reaction. 


ess) and, thus, in a decrease in the rate 
of current flow in the cell. 

The polarizing characteristics of sep- 
arate anodes and cathodes under a 
given set of conditions may be deter- 
mined by varying the rate of current 
flow between the electrodes (by vary- 
ing /,,) and measuring the potential 
of each electrode against that of a stand- 
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ard reference cell. In Fig. 7 is shown 
a typical pair of polarization curves, in- 
dicating the potentials of the anode and 
cathode of a corrosion cell at various 
values of current flow between the elec- 
trodes. The points at which the curves 
intercept the ordinate axis represent the 
open-circuit potentials of the electrodes 
(no current flowing in the corrosion 
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trodes against a “remote” reference cell, 
or a reference cell located midway be- 
tween the electrodes. The broken lines 
in Fig. 7 are those which would be ob- 
tained through the use of probe elec- 
trodes, located in the immediate vicinity 
of the respective corrosion cell elec- 
trodes. These curves are separated by 
a distance equal to /R, + 7R,,. 


Potential 


Corrosion 
~ Potential 


= 


Corrosion 
Current 


Current Flow 


Fig. 7. 


Typical Polarization Curves 


The solid lines represent the curves that would be obtained if the electrode potentials 
were measured against a “remote” reference cell; the broken lines indicate the curves 


resulting from the use of “probe” 


electrodes, located close to the respective corrosion 


cell electrodes. 


cell). The intersection of the curves 
gives the corrosion potential and the 
corrosion current with the electrodes 
short-circuited, which is usually the sit- 
uation in practice. The curves repre 
sented by the solid lines are separated 
by a distance equal to /F,,. These are 
the curves that would be obtained by 
measuring the potentials of the elec- 


It has been stated that the rate of cor- 
rosion may be controlled by the rate of 
the cathode reaction, the anode reaction, 
both. \ltogether, four 
control are possible in corrosion cells. 
These are illustrated in Fig. 8. Figure 
8a represents the limiting case of “re 
sistance control,” in which the current 
flow between the electrodes has no ef- 
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fect on the potential of either of them; 
the current flow in the corrosion cell is 
limited by the JR, and /R,, of the sys- 
tem, and the poteniial of each electrode 
remains constant at the value of the 
open-circuit potential for that electrode. 
This situation would never occur in 
water works practice. Figure 8b rep- 
resents the case in which the current 
flow in the corrosion cell is limited by 


| 
T(Re+Rm) 


Fig. 8. 
(b) cathodic 


Key: (a) resistance control ; 


Types of Corrosion Control 


AWWA 


C. LAMB II Jour. 

It has been pointed out that, in aque- 
ous solutions with no inhibitors present, 
the anode reaction rate in the corrosion 
of iron is very much faster than the de- 
polarization reaction rate at the cath- 
ode. In neutral or slightly alkaline wa- 
ters, the rate of corrosion is almost 
completely governed by the rate of sup- 
ply of oxygen to the cathode. There- 
fore, in most municipal and industrial 


(4) 


control; (¢) anodic control; 


(d) mixed 


control. 


the polarization (change in potential 
with current flow) of the cathode. In 
this instance, the corrosion is said to 
be under “cathodic control.” Figures 
8c and 8d show polarization curves that 
might be obtained when the rate of cor- 
rosion is controlled by polarization of 
the anode (‘‘anodic control’’) or of both 
electrodes (“mixed control”). 


water systems, the corrosion is under 
primarily cathodic control, as illustrated 
in Fig. 8b. The rate of corrosion is 
governed by the degree of polarization 
of the cathode. 


Distribution of Corrosion 


The factors affecting the overall rate 
of corrosion of iron in water have been 


a 
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discussed. Other factors of equal sig- 
nificance are those which influence the 
distribution of corrosion occurring ; the 
corrosion may take place uniformly 
over the entire metal surface or be lo- 
calized, with the entire loss of metal 
confined to a relatively small area. The 
life of a metallic structure in water is 
determined, to a large extent, by the 
rate of penetration of the structure by 
corrosion. Localized attack may lead 
to rapid failure of the structure, al- 
though a relatively small proportion of 
the metal has been lost to solution. 

As the rate of corrosion of iron in 
water is usually controlled by the rate 
of the cathode reactions, the formation 
of a protective coating that only par- 
tially shields the anode of a corrosion 
cell from the corrosive medium may 
have little or no effect on the rate at 
which metal passes into solution. In 
these circumstances, incomplete shield- 
ing of the anode may lead to a reduc- 
tion in the effective anode area and to 
an increased rate of penetration of the 
metal. This results in more rapid fail 
ure of the structure. 

Chemical deposits, as well as deposits 
of biological organisms on the surface 
of a metal, may result in the formation 
of tubercles. Tubercles restrict the ac- 
cess of oxygen to the surface of the 
metal, thereby establishing differential 
aeration cells. The metal under a tu 
bercle undergoes pitting attack, while 
the metal surrounding the tubercle 
serves as the cathode of the corrosion 
cell. The anaerobic conditions within 
tubercles favor the growth of the sul 
fate-splitting type of bacteria, even 
though oxygen may be present in the 
water outside the tubercle. These or- 
ganisms are capable of utilizing ca- 
thodic hydrogen, thus causing micro- 
biological depolarization, and they pro- 
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duce hydrogen sulfide, which reacts 
with the ferrous metal to form fer- 
rous sulfide (2). 

The formation of protective ce ating’ 
on the cathode of a corrosion cell under 
cathodic control results in an overall 
reduction in the rate of metal loss with- 
out increasing the rate of penetration 
of the metal, because the effective area 
of the cathode is reduced. The forma- 
tion of protective films on the cathode 
tends to restrict the access of oxygen 
to this electrode. Simultaneous re 
moval of corrosion products from the 
anode of the corrosion cell would re- 
sult in the formation of a differential- 
aeration cell, with the shielded cathode 
becoming the anode of the new cell, 
while the area that was originally 
anodic but now has freer access to oxy- 
gen would serve as the cathode. It 
is evident that such conditions favor 
continuous reversals of the potentials 
of anodes and cathodes on the metal 
surface. This situation results in a 
uniform attack of the metal surface over 
a period of time. 

In solutions of low conductivity, the 
anodes and cathodes are limited in size 
by the resistance of the electrolytic por- 
tion of the corrosion cell. The surface 
of iron in a water of low conductivity 
is covered by a large number of small, 
evenly distributed anodes and cathodes, 
resulting in a relatively uniform attack 
on the metal surface. In a water of 
high conductivity, the cathodic area 
serving a given anode may be much 
larger, owing to the lower internal re- 
sistance of the corrosion cell. Under 
such conditions, there are fewer cor- 
rosion cells on a given area of metal, 
and localization of corrosion is in- 
creased (2). 

Stray electrical currents cause locali- 
zation of corrosion at areas where the 
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current leaves the pipe. Localized cor- 
rosion may also occur near the water- 
line in storage tanks. 


Summary 


The mechanism of the internal cor- 
rosion of water pipes is of a very com- 
plex nature. The rate and distribution 
of pipeline corrosion are affected by 
many variables, a few of which have 
been discussed briefly. 

The evaluation of existing corrosion 
inhibitors and the development of more 
effective means for reducing pipeline 
corrosion are problems of prime signifi- 
cance to the water works profession. 
The solution of these problems can be 
accomplished only after a thorough un- 
derstanding of the mechanism of cor 
rosion and corrosion inhibition has been 
through extensive research 

In the light of such knowl 


obtained 
programs, 


edge, it should be possible to design 


laboratory and field tests to evaluate 
accurately the existing methods of re- 
ducing losses through corrosion, and 


to develop more efficient methods for z 


Jour. AWWA 
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Findings and Recommendations on Underground _ 


Waste Disposal 


ference, Grand Rapids, Mich., by Norman F. 
Group L4.C—Underground 


Task 


Annual Con- 
Billings, Chairman, 


Waste Disposal and Control; 


Hydrogeologist, Michigan |IWater Resources Com., Lansing, Mich. 
Other members of the task group were: L. E. Blakeley, A. G. Fiedler, 
T. R. Lathrop, T. J. Powers, E. J. Schaefer, S. W. Wells, and C. V’. 


Youngquist. 


HE assignment of this task group 
has been to study the subject of 
industrial-waste disposal in or on the 
ground and assess its effects upon pres- 
ent or future ground water supply. A 
report was made in 1952 on findings up 
to that time, with special consideration 
of the Michigan situation (7). The 
task group felt that data then available 
did not present a complete picture of 
the nationwide ground water pollution 
situation, and further investigation was 
proposed. In deliberating methods for 
collecting additional data, there was a 
question whether anything would be 
gained by further refinement of the pic 
ture and whether the principles of 
ground water pollution control were 
not so simple and basic that they would 
apply regardless of further findings. 
Following this line of thought, those 
facts which appear fundamental were 
selected and their practical significance 
was interpreted. This analysis sug- 
gested recommendations that seem not 
only eminently logical but also adequate 
for translation into statutory control 
measures. The task group has had re- 
course to studies conducted by the 


ground water pollution committee of 
the Michigan Section, AWWA, two 
members of which are included in the 
task group. Results of the task group 
analysis are herewith presented under 
the categories of findings, conclusions, 
and recommendations. 


Findings 


1. Although ground water pollution 
by industrial-waste disposal is reported 
as relatively minor in many states, and 


even nonexistent in some, it is, never- 
theless, nationwide in distribution. 
Important areas of such pollution are 
found in the Far West, the South, the 
Kast, the glaciated midcontinent region, 
and some central states. 

2. Pollution is reported to have re 
sulted from a number of wastes, includ 
ing natural and artificial brines, phe 
nolic compounds, cleaning fluids, salts 
of heavy metals, picric acid, gasoline 
and other petroleum products, pickling 
liquors, fruit ard vegetable cannery 
wastes, milk wheys, and spent cooling 
water. 

3. Ground water pollution resulting 
from industrial wastes is generally a 
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involved, 
urban and semi- 
with high water 


local effect. The localities 
however, tend to be 
urban in character, 
demands. 

4. The velocity of ground water 
movement through porous materials is 
very small—a few feet or inches per 
day. Thus, it may, and sometimes 
does, take years for wastes to move 
from the disposal site to water wells. 
Similarly, ground water pollution, once 
established, is likely to be very 
persistent. 

5. Ground water flow through por- 
ous materials is laminar and smooth, 
not turbulent. Wastes that reach un- 
derground reservoirs do not move 
through the ground water; they move 
with it, somewhat as clouds move with 
the air. Thus, the opportunity for di- 
lution is essentially limited to a narrow 
diffusion around the polluted 
body. 

The route and time schedule of 
underground flow are not ascertainable 
in advance, because its direction and 
speed are susceptible to radical change 
under the influence of wells or other 
factors that influence hydraulic 
gradients. 

7. Industry has been, is, and prom- 
ises to continue expanding in all re- 
gions of the nation. This expansion is 
based upon the needs of national de- 
fense and domestic progress. 

8. Industrial use of water is 
steadily rising. Thus, areas in which 
water resources are available are as- 
suming increasing attractiveness to in- 
dustry, and the volume of waste water 
to be disposed of is growing. 

9. In general, the discharge of pol 
luting wastes into streams is meeting 
with increased resistance. The attrac- 
of waste disposal into the 
where thereby 


zone 
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ground, 

enhanced. 
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10. Lagooning and deep well dis- 
posal of industrial wastes appear to be 
increasing. 

11. Some wastes are so potent that 
very small concentrations produce se- 
vere injury. For example, a fraction 
of a part per million of phenol will ren- 
der water nonpotable, similarly 
small amounts of hexavalent chromium 
will make it poisonous. Radioactive 
wastes are a special hazard. 

12. Recharge of underground reser- 
voirs originates in rain or snow. Liq- 
uid or soluble wastes disposed of on 
the ground have the same opportunity 
as rain and snow water to enter the 
underground formations. Wastes dis- 
charged into wells, pits, shafts, or tun- 
have an_ even better 


“nay 


1. In this day of rapid development 
and change in industry and in the eco- 
nomic factors that determine its loca- 
tion, attempts by the present task 
group to anticipate long-range future 
industrial trends are not feasible. It 
would seem reasonable to conclude, 
however, that a potential hazard is gen- 
erally to be expected wherever chang- 
ing economics attracts water-using in- 
dustry to ground water recharge areas. 

2. Appraising the susceptibility of 
aquifers to pollution by industrial waste 
is essentially a matter for geologists. 

3. As long as water-using industry 
continues to expand and as long as the 
public remains opposed to the pollution 
of surface waters, there will be a tend 
ency to turn to underground methods 
of disposal. 

The proper time to control under 
ground pollution is before it occurs. If 
corrective measures are deferred until 
proof of actual damage is at hand, so 
much pollution is likely to have taken 


nels may 
opportunity. 
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place that restoration of purity will be 
difficult, costly, and slow, if possible at 
all. 

Whether or not the ground wa 
ters in question are privately owned, 
their protection from pollution is a 
matter of legitimate public interest be 
cause the waters may be expected to 
move, naturally or under artificial in- 
fluence, to other properties, public or 
private; because their direction of 
movement is not readily ascertainable 
or constant; and because, 
luted, they may remain so, to the detri- 
ment of other users and even future 
generations. 

The rate of increase in 
water use indicates that full develop- 
ment of local ground waters may be 
expected within the foreseeable future 
throughout great portions of the na- 
tion. The problem of polluted ground 
waters cannot, therefore, be solved by 
abandoning them in favor of alternate 


once pol 


ground 


sources 


Recommendations 


Areas in which ground water pol- 
lution is not reasonably possible, owing 
to geological conditions, should be 
identified by the state geologists or 
other state-level geological authorities. 


2. In all other areas, industry should 
be required by state law to serve notice 
of existing waste disposal into or on 
the ground. Such notice should go to 
a designated agency that is qualified 
and staffed to appraise the pollution 
potential of the disposal. Similar no 
tice should be served for proposed new 
disposal. 

3. The agency receiving notice 
should be authorized to issue and en 
force orders to stop or restrict waste 
disposal into or on the ground, upon 
the showing of a reasonable possibility 
that such disposal may cause unwar- 
ranted damage to fresh ground waters. 

4. A system of permits for new dis 
posal should be established, and the 
administering agency should be em 
powered to qualify or refuse permits 
for such disposal upon a similar show 
ing of reasonable possibility of damage 

Provisions should be made _ for 
recourse to the courts, within a stipu 
lated period, by parties who may be 
aggrieved by such orders or permits. 
Review of fact, as well as of law, by 
the trial court should be permitted. 
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Expenditure Control Through Responsibility 7 


A revision of a paper presented on Oct. 30, 1952, 
by T. M. 
San Francisco, Calif. 


tion Meeting, Pasadena, Calif., 


Andersen Co., 


PRIMARY objective of every ac- 

counting system should be to pro- 
vide all levels of management in an or- 
ganization with information that will 
aid them in more effectively controlling 
their costs and operations. The ac- 
counting and reporting systems of many 
public utility companies fail to meet this 
objective. This failure is essentially 
due to the fact that most public utilities 
in this country are operating under uni- 
form systems of accounts that usually 
emphasize the classification and report- 
ing of expenditures as related to physi- 
cal plant rather than to responsibility 
for the expenditure. These uniform 
classifications were established as a 
means of obtaining accounting informa- 
tion useful for regulatory purposes, 
with little regard for the needs of man 
agement, 

For management purposes, there has 
heen developed in recent years a system 
of public utility accounting that’ pro- 
vides reports showing where the costs 
were incurred and who in the organi- 
zation was responsible for their control. 
Management control is founded on 
these reports prepared upon a responsi- 
bility After such summaries 
have been made, the expenditures can 
be reshuffled and resummarized in ac- 
cordance with regulatory commission 
Under this system, however, 


basis. 


accounts. 


Accounting 
By T. M. McDaniel Jr. 


at the California Sec- 
McDaniel Jr., 


reports are prepared in accordance with 
uniform classifications of accounts only 
when they are required by a regulatory 
agency. 

A relatively new approach to ac- 
counting and reporting, this system 
must be tailored to fit the particular 
company organization concerned. By 
directly relating the reporting of ex- 
penditures to the individuals who are 
responsible for their control, the system 
aids the supervisor in controlling the 
costs for which he ts responsible. Only 
controllable costs are reported ; reports 
are not confused by the inclusion of 
hookkeeping allocations or other ac 
counting complications 

A system of responsibility account- 
ing, properly set up, provides all the 
features essential to effective budgetary 
judgeting, itself, is simplified 
because accumulated and re- 
ported by natural divisions of work. 
Variations from the budget can be 
traced to the individual work operations 
that occasioned them and to the per- 
sons responsible for them. This infor- 
mation assists in analyzing the 
for the variations. 

The tables and charts accompanying 
this article have been prepared to illus- 
trate a system of responsibility account- 
ing as it would be applied to a typical 
water utility. For the present purpose, 


control. 
costs are 


reasons 
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it is assumed that the “Representative 


Water Co.” is operating under the uni- 
form account classification prescribed 
by the National Assn. of Railroad and 
Utility although, of 
course, a uniform system prescribed 
by any state or regulatory agency could 


have been assumed instead. 


A basic principle of responsibility 
accounting is that costs will be accumu 
sts 


Commissioners, 


Company Organization 


RESPONSIBILITY 
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Representative Water Co. In this hy 
pothetical company, there are four ma 
jor departments (finance, personnel, 
operating, and commercial) re- 
porting to the president. The distri 
bution division of the operating depart 
ment has been shown in complete detail 
in Fig. 1, to serve as an example. It 
should, of course, be recognized that 
any other segment of the organization 


could equally well have been chosen for 
this illustration, and that, in a specific — 


President 


m ty 
Amn gue 


Finance 
Dept 


Operating 
Dept. 


Personnel 
Dept. 


Commercial 
Dept 


Purchasing] |Treasury| |Accounting 
Vv. 


Distribution# | Pumping 
Div Div. 


Purification 
Div. 


Industrial 
Relations 


First 
District 


Second 
District 


Third 
District 


Condensed Organization Chart 


Examples of reports are given only for the sections heavily outlined. 


Reports for 


J parallel sections follow similar principles 


lated and reported by levels of responsi- 
bility within an organization. These 
levels are defined by a company’s or- 
ganization chart. Accordingly, any 
system of responsibility accounting 
must be built around the organization 
chart of the individual company 
volved. 


in- 


Figure 1 depicts a condensed and 
simplified organization chart of the 


organization, the number of levels of — 
responsibility may not be confined to 
the four indicated here. 7 
It will be noted that, within the 
distribution there are three 
districts—first, second, and third—il- 
lustrating that, in this organization, 
responsibility has been assigned on a 
geographical as well as on op- 


division, 


an 


erational basis, with the geographic 
cerational basis, with the geographical 
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TABLE 1 


—Distribution Division, First District 


for 
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Breakdown 


Actual Variation 


Budget 


Supervision 
Distribution engineering 


General clerical expenses es 


Other overhead functions 


Subtotal 


Overhead 


Operation 
Inspecting distribution system 
Investigating water leaks 
Operating distribution system 
Operating distribution reservoirs 
yroundskeeping on rights of way 

Hydraulic tests and flow measurements 
Re moving and rese tting meters 
Services on customers’ premises 

ther operating functions 


Subtotal 
Maintenance 
Maintaining exposed mains 
Repairing main regulators 
Repairing cast-iron mains 
Repairing asbestos-cement mains 
Repairing other mains 
Transferring services to new mains 
: Repairing copper services pa. 
Repairing other services 
Repairing main gate valves 
Repairing meter boxes rh 
Repairing meters in field 
Repairing meters in shop 
Repairing hydrants 
Other maintenance functions 


Subtotal 


Total 


responsibility subordinate to the op- 
erational responsibility. In another or- 
ganization, it might be desirable for 
this relationship to be reversed. 

A series of reports in tabular form 
has been prepared to demonstrate the 
buildup from the lowest level of re- 
sponsibility to the highest, with a final 
tie-in to the top income account. These 
reports for the supervisors at each level 


$ 982 $ 850 $ 132 
1,332 1,320 i2Z 
1,550 1,460 90 

105 200 (95) 
3,969 3,830 139 
1,418 1,200 
521 300 
859 920 
1,642 1,620 
2,746 160 
457 350 
1,723 1,650 
821 650 
572 300 


10,759 


1,040 


1,620 
1,213 
377 
708 
3,782 
2,608 
562 
1,200 


15,260 


$26,300 


show the interrelationship of the vari- 
ous levels within the organization. 


District and Division Reports 


The first or lowest level of responsi- 
bility, in this instance, is the district 
of the distribution division. Table 1 
is a responsibility statement prepared 
for the supervisor of the first district. 
Similar statements would, of course, be 


pes 
= 
| 
7,210 | 3,549 
| 680 460 
520 37 
2,200 419 
1,308 1,500 (192) 
678 550 28 
2,522 1,450 1,072 
160 
(47) 
(13) 
JO8 
2,532 
858 
| 12 
| (43) 
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prepared for the supervisors of each 
of the other districts. The report con- 
sists of a listing, by natural divisions 
of work, of all costs for which the dis- 
trict supervisor is responsible. These 
work operations, often called ‘‘func- 
tions,” must be designed to fit the par- 
ticular requirements of each individual 
department or organizational unit. The 
supervisor who is to be held responsible 
for costs determines just what break- 
down of functions he needs in order to 
exercise effective control. The func- 
tions are described in terms that are 


TABLE 2 


Breakdown 


RESPONSIBILITY 


Distribution Division Summary, by District 


Distribution division office 
General supervision 
Distribution engineering 
General clerical expenses 
Other general division expenses 


Subtotal 


First district 

Second district > 

hird district 


District totals 


understood by operating personnel and 
refer only to items of cost that can be 
controlled by them. 

The grouping of functions under the 
captions of “overhead,” “operation,’ 
and “maintenance” has no particular 
significance at this level reporting 
other than to give the supervisor a 
quick, overall picture of his operations. 
As will be noted later, however, this 
segregation permits a ready tie-in from 
one level of reports to the next. 

The total costs for which the super- 
visor of the first district was responsi- 
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ble amounted to $35,579. This sum, 
together with the total budget and 
budget variation amounts, will be car 
ried forward to the report prepared for 
the next level of responsibility. 

The distribution division, which is 
the second lowest level of responsibility, 
is made up of three districts. The di- 
vision supervisor is responsible for the 
costs of each of these, as well as for 
division office costs. The responsibility 
report prepared for the division super- 
visor is shown in Table 2. It will be 
seen that the total costs for the first 


t 


Actual Variation 


$ 150 
120 
115 


4,12 
26,300 


24,490 
20,450 


$89,555 


$75,360 $14,195 


district ($35,579) have been carried 
forward from the first-level report pre 
pared for the district supervisor. The 
total costs for the second and _ third 
districts have been carried forward 
from first-level reports prepared for 
those districts. Budget and variation 
amounts have also been brought for 
ward for all districts. 

Distribution division office costs, set 
forth separately above the individual 
district totals, include supervision, en- 
gineering, clerical, and other general 
expenses of the division which are the 


$ 1,400 0 7 
1,620 1,500 
216 250 
35,579 | 9,279 i 
27,963 | 3,473 | a 
21,542 | 1,092 
a 
= 
¢ 4 r 
} 
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direct responsibility of the division su- 
pervisor, These costs, combined with 
the total costs for each of the districts, 
equal $89,555, which is the total direct 
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operating the division in terms of work 

operation or function, without regard 

to individual district responsibility. It 

will be noted that the total costs ($89,- 


TABLE 3 


Distribution Division Summary, by Function 


Breakdown 


| Actual Budget Variation 


Subtotal 


Overhead 
Supervision 
Distribution engineering 
General clerical expenses 
iw ol Other overhead functions 


Operation 

[Inspecting distribution system 
Investigating water leaks 
Operating distribution system 
Operating distribution reservoirs 
Groundskeeping on rights of way 
Hydraulic tests and flow measurements 
Removing and resetting meters i, 
Services on customers’ premises 
Other operating functions 


Subtotal 
Maintenance 
Maintaining exposed mains <a 
Repairing main regulators 
Repairing asbestos-cement mains 
Repairing other mains 


Repairing copper services 
Repairing other services 
Repairing main gate valves 
Repairing meter boxes 
Repairing meters in field 
Repairing meters in shop 
Repairing hydrants 
Other maintenance functions 
Total 


cost of operating the entire distribution 
division. 

The distribution division supervisor 
also receives a supplemental report 
(Table 3) showing the total costs of 


Subtotal 


aw, 


$ 3,490 
4,150 
4,200 

500 


12,340 


3,820 
1,210 
3,200 (699) 
222 
3,362 
(142 
822 
371 


267 


4,676 


564 
102 
780 
(304) 
260 
1,466 
3,400 
3,260 
920 
1,500 
3,620 
3,760 
1,550 
3,200 


47,330 39,210 


$89,555 $75,360 $14,195 


— 


555) are the same as in the preceding 
report. Table 3 tells the division su- 
pervisor the total costs of each opera- 
tion for which he is responsible. It 
sets out clearly the relationship of over 


| 
| — 
$ 3,627 $137 
4,721 S71 
4,715 515 
676 176 > 
1,181 
1,322 
501 
3,472 
6,932 
1,433 
4,632 
2,371 
1,642 |__| 
28,486 23,810 
2,374 
1.722 
6,240 
4,136 
2,020 
4,316 
3,520 
3,313 
1,077 
1,708 
} 6,145 
4,692 
2114 
3.953 
| 8,120 > 
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head costs to direct costs for the entire 
distribution division. The total costs 
for overhead ($13,739), operation 
($28,486), and maintenance ($47,- 
330) carried forward to the 
report prepared for the next higher 
level of responsibility. 


will be 


Operating Department Summary 
Reference to the organization chart 
reveals that the third level of responsi- 
bility is the operating department. In 
the report prepared for the vice-presi- 
dent of operations, the total costs for 
each of the several operating divisions 


TABLE 4 


= Operation 


Varia 

tion 
692 
(32) 
2,232 
4,676 
1,814 


Actual | Budget 


Breakdown | 


Manager of operations 
Water supply division 
lransmission division 
Distribution division 
Pumping division 
Purification divivion 


i$ 4,240 | $ 
4,200 
9,090 | 
23,810} 
13,900 | 


subtotal 
Overhead alloc ited to: 
Operation .o 1 miintenance 
Constructi. and other 


5,504 | 4.526 | 


Total 


are summarized, to show the total cost 
for the entire operating department 
(Table 4+). Distribution division totals 
have been brought forward from the 
report prepared for that division (‘Ta- 
ble 3). Totals from reports prepared 
for other divisions have similarly been 
brought forward. 

The total costs for each division are 
supported by statements prepared on 
a strict responsibility basis. Supervi- 
sors at each level of responsibility have 
received statements of costs for which 
they are responstble and over which 
they have control, without regard to 


$91,142 | $77,856 $13,286 | $90,615 | $73,791 | $16,824) $ 
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the subsequent accounting treatment of 
these costs. Costs have been reported 
to the departmental level before any ac 
counting allocations have been made. 
At this level, however, indirect 
penses, previously unallocated and con 
trolled in total, are assigned to con- 
struction or to expense (operations and 
maintenance ) in order to obtain a tie-in 
to the top income account. This allo 
cation is shown at the bottom of the 
report (Table 4). Of the $31,493 to- 
tal overhead cost, $11,685 was allocated 
to expense ($5,504 to operations and 
$6,181 to maintenance), and the bal- 


ex 


Operating Department Summary 


Overhead 


Maintenance 


Varia- 
tion 


Varia- 


Actual | Budget Actual | 


3,630 | $ 

1,750 | 
10,220) 
39,210 
8,800 | 
5,200 


$ 5,500 112 
2,000 | (174) 
3,620 692 
12,340 | 1,399 
2,660 | 352 
2,400 592 


$ 3,792|$ 
2,043 | 
14,716) 
47,330 | 
10,042 
6,511) 


1,182 | 
1.311 | 


68,870! 15,564) 31,493 | 28,520 


| 1,260} (11,685), (10,838) (847) 
(19,808)| (17,682)) (2,126) 


$ ols 0 


84,434 | 2,973 


6,181 


ance, $19,808, went to construction and 
other accounts. Adding the overhead 
allocation to direct operation and main 
tenance costs gives the total operation 
and maintenance costs for the operating 
department. These totals, $91,142 for 
operation and $90,615 for maintenance, 
together with related budget and varia 
tion amounts, are carried forward into— 
the next higher level report. 


Top-Level Reports 


The fourth, or top-level, report is the 
departmental expense summary, pre- 
pared for the president and the vice 


| | 
= 
| 
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Departmental Expense Summary 


Department Actual Variation 


Operations 
Finance 
Personnel 

Operating 
Commercial 


$ 44,828 
14,289 

91,142 
60,069 


24,849 


$ 2,078 
1,929 
13,286 
3,819 
(351) 


General 


Subtotal 
Maintenance 
Operating 


Total 


presidents. Total expenses for each 
department, segregated into operation 
and maintenance, are clearly indicated 
in this report (Table 5). The amounts 
of $91,142 for operation and $90,615 
for maintenance, which were brought 
forward from the responsibility state- 
ment prepared for the operating depart- 
ment, will be recognized. The amount 
of $24,849, designated as general, in- 
cludes expenditures such as directors’ 
fees, registration fees, and the like, 
which are the collective responsibility 
of top management and not of any par- 
ticular department. 

This statement gives at a quick 
glance the total operating expenses by 
department and shows each depart- 
ment’s performance in relation to the 
budget. The total figures for each de- 
partment are supported by a series of 
reports built up in the manner illus- 
trated for the operating department. 
The number and method of buildup of 
reports prepared for any given depart- 
ment are dependent upon its organiza- 
tional structure. 

In addition to furnishing a summary 
of expenses by department, this state- 
ment also provides the support for the 


items “Operations” and ‘Mainte- 


235,177 


90,615 


$325,792 


214,416 20,761 


73,791 
$288,207 


16,824 
$37,585 


nance” in the top income account, the 
statement of income and expense (Ta- 
ble 6). 

The total amounts for operations and 
for maintenance are readily identified 
on this income statement. Under re- 
sponsibility accounting, these two fig- 
ures are fully supported by the respon- 
sibility statements previously reviewed. 
It is these reports which management 
uses in exercising control over the op- 
erations of the company. 


Organizational Relationship 

Figure 2 illustrates the parallel rela- 
tionship of the organization chart and 
the reports, and will serve as a basis 
for a brief review of the buildup of re- 
ports from the lowest level of responsi- 
bility to the top departmental expense 
summary. As shown in Fig. 2, con- 
trollable expenses were, at the outset. 
reported in detail for the first district. 
The total expenditures for the first dis- 
trict were then carried forward into a 
report for the distribution division su- 
pervisor, the next higher level of re- 
sponsibility. In this report, total ex- 
penditures for the first district were 
combined with totals for the second and 
third districts and with the expendi- 


= ; st 
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12,360 
77,856 
56,250 
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tures for functions that were a direct 
responsibility of the division supervisor, 
to arrive at a grand total of expendi 
tures for the distribution division. 
Expenditures for the distribution di- 
vision were also summarized by func- 
tion in another statement prepared for 
the division supervisor, and this state- 
ment provided the totals for operation, 
maintenance, and overhead that were 
carried forward into the operating de- 
partment functional summary. On this 
summary, totals were shown for each 


TABL 
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carried forward into the top income — 
statement. 

The buildup of reports is extremely 
simple because it follows the ‘organi- 
zational lines of the company. In fact, 
when one understands the conieiidion 
of the company, one automatically un 
derstands how the responsibility 
are built up and, more important, — 
to use them. 

The principal features and advan- 
tages of responsibility reporting may 
be summarized briefly: | 


® 
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Statement of Income and Expense 


Item | 


Operating revenue 
Water 
Other 


Operating expenses 
Operations 
Maintenance 
Depreciation 
Taxes—federal income 
Taxes—all other 
Other operating expenses 


Total operating expenses 
Net operating income 
Other income 
Gross income 
Income deductions 
Net income 


Actual Budget Variation 


$16,318 
(1,248) 


$15,070 


$681,618 
18,752 


$700,370 


$665,300 
20,000 


$685,300 


$235,177 
90,615 
175,833 
8,600 
27,970 
32,625 


$214,416 
73,791 
175,833 
11,800 
28,000 
31,360 


$535,200 
$150,100 
7,000 
$157,100 
74,584 


$20,761 


$35,620 
($20,550) 

162 
($20,388) 
(950) 
($19,438) 


$570,820 
$129,550 
7,162 
$136,712 
73,634 

$ 63,078 


$ 82,516 


division within the operating depart- 1. The cost reports are simple, con- 


ment, and, at the bottom of the state- 
ment, total overhead costs were allo- 
cated between operation and mainte- 
nance, to arrive at the total operations 
and maintenance costs for the depart- 
ment. These two totals were then car- 
ried forward into the departmental ex- 
pense summary. In this statement, 
totals for all departments were listed, 
to arrive at total amounts for opera- 
tion and for maintenance, which were 


cise, and easy to understand. The 
value of any report depends upon the 
extent to which it is used. A report 
that can be understood by operating 
personnel is much more likely to be 
used by them than a complicated report 
that can be interpreted only by an_ 
accountant. 

2. Responsibility for costs is clearly” 
indicated in the reports at each level in 
the organization. 


a 
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Fig. 2. Relationship of Organization Chart to Reports 
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3. Responsibility accounting permits 
effective budgeting and budgetary con- 
trol by providing for: (a) the identi- 
fication of individuals responsible for 
variations from the budget and (b) the 
reporting and budgeting of costs by 
natural divisions of work. 


Fixing of Responsibility 


Po illustrate how this system of re- 
sponsibility accounting meets the first 
requirement of effective budgetary con- 
trol—the ability to fix responsibility for 
budget variations—further 
should be made to Tables 1-6. The 
facility with which budget variations 
may be traced quickly from the top in 


reference 


come account down to the jowest level 
of responsibility may be readily dem- 
onstrated, Starting with the statement 
of income and expense (Table 6), a 
variation of $20,761 in operations and 
a variation of $16,824 in maintenance 
will be noted. In order to determine 
which departments were responsible 
for these variations, proceed downward 
to the departmental expense summary 
(Table 5). In this statement, it will 


be seen that the operating department 


is responsible for the entire mainte- 
nance variation and for a major portion 
($13,286) of the variation in opera- 
tions. Accordingly, proceed to the op- 
erating department summary (Table 
4), which shows variations in several 
divisions. The distribution division, 
however, is responsible for the largest 
variations. ‘To determine who was di- 
rectly responsible, turn to the distribu- 
tion division summary by district (Ta- 
ble 2). From this report, it is evident 
that the largest variation occurred in 
the first district. The responsibility 
report for the first district (Table 1) 
indicates that the greatest variations 
occurred in two functions: “grounds 
keeping on rights of way” ($2,586) 


and “repairing meters in fields” 


$2,532). 

For additional information, reference 
would next be made to the detail cost 
ledger. Although not illustrated herein, 
this ledger would reveal the detail of 
costs by source (labor, material, pur- 
chases, and so on) charged to each 
function, The next step would be to 
determine whether the work was justi- 
fied and whether it had been antici- 
pated when the original budget was 
prepared 


Budget Preparation 

The determination of responsibility 
for budget variations, together with the 
provision of information required to 
track down reasons for variations, is 
the first requirement of effective budg- 
etary control. A second important re- 
quirement is the reporting and budget- 
ing of costs by natural divisions of 
work. The logical way to prepare any 
budget, whether for a utility or a com- 
mercial enterprise, is first to plan the 
work to be done and then to estimate 
the cost of doing it. The work to be 
done is normally considered in terms 
of projects that are, in effect, functions 
or natural divisions of work. 

To illustrate how responsibility ac- 
counting facilitates budget preparation, 
the uniform account classification, “op- 
eration of distribution lines,” 
considered. ‘This classification com- 
prises the following work operations or 
functions (shown in Table 3) : inspect- 
ing distribution system, investigating 
water leaks, operating distribution sys- 
tem, operating distribution reservoirs, 
groundskeeping on rights of way, and 
hydraulic tests and flow measurements. 


may be 


The common-sense method of pre- 
paring the budget would be to estimate 
expenditures by these natural divisions 
of work, because that is the way the 
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work is planned. If costs were re 
corded by the accounts provided in the 
uniform system, the expenditures for 
these various functions would appear 
only as a single total for “operation of 
distribution lines.” It would then be 
more difficult to establish the budget 
and impossible to determine where 
the variations occur, without a great 
amount of analysis. On the other 
hand, under a system of responsibility 
accounting, budgets and accumulated 
costs are reported according to natu- 
ral divisions of work, and the pinpoint- 
ing of variations is a simple operation, 


Avenues of Expenditure 


Utilities have three main avenues of 
expenditures—operating expenses, con- 
struction, and overhead (indirect ex- 
_ pense). The last is eventually assigned 
both operating expenses and con- 
struction. To have a complete and ef- 
fective expenditure control, all three of 
these avenues must be controlled. 

In most utilities, construction ex- 
_ penditures are controlled through the 
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expenses and the overhead (indirect) — 
expenditures. Control over these ke 
has been established by relating the re- 
porting of costs to the individuals in 
the organization who are responsible 
for their control. Overhead expenses 
have been controlled before being allo- 
cated to, and subsequently buried in, 
operating expenses or construction. 

The same principles of controlling 
costs on a responsibility basis should 
be extended to cover construction ex- 
penditures. The general pattern of — 
building up reports that was illustrated — 
in connection with operating expenses — 
can be readily applied to construction 
expenditures. Such reports for con- 
struction should not only provide a 
comparison between amounts expended 
and amounts approved but should also 
set forth the amounts of purchase com- 
mitments and the amounts unexpended 
and not committed. This element of 
purchase commitments is often over- 
looked but must be recognized to gain 
effective control and to provide an ac- 
curate tie-in of construction expendi- 


tures to the forecast of cash require- — 
ments. 
With expanded construction pro- 
grams such as are currently being un- 
dertaken by many utilities, a company’s 
cash position and cash requirements as- | 
sume increased significance. The ade-_ 
quacy of the cash forecast is determined _ 
by the adequacy of the budgets on_ 
which it is based. Responsibility ac- 
counting provides the basis for estab- 
lishing realistic budgets over all three 
avenues of expenditure—operating ex- 
penses, overhead, and construction. 


medium of work orders. Such control 
may be inadequate, however, unless 
those directly responsible for construc- 
tion expenditures are currently advised 
both on sums expended and on their re- 
lation to approved amounts. Too often 
_ the work order system discloses an ex- 
cess over budget long after the work 
_ has been completed and when it is too 
late to take any corrective action. 
The foregoing has illustrated how 
responsibility accounting provides an 
effective control over the operating 
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_ A Statistical Analysis of Water Works Data 


for1950 
By Harris F. Seidel, A. Stanford Johnson, and Donald O. Dencker 


A contribution to the Journal by Harris F. Seidel, Supt., Sewage 
Treatment Plant, Ames, lowa; A. Stanford Johnson, Instructor in 
Civ. Eng., Univ. of Minnesota, Minneapolis, Minn.; and Donald O. 


Dencker, San. Engr., Pfeifer & Shultz, Engrs., Minneapolis, Minn. 


N June 1953 the JourNAL published 
“A Survey of Operating Data for 
Water Works in 1950,” containing tab- 
ulated information on physical plant, 
production and distribution, financial 
condition, and rate structures of 416 
water utilities serving populations of 
10,000 or more (/). To present these 
data in a form more useful to the field, 
they have been subjected to statistical 
analysis, the results of which are shown 
in ‘Tables 1-30, beginning on page 
1321. For convenience, a concordance, 
which lists the items in the June 1953 
tabulation by table and column number 
and shows the relevant table in the 
present analysis, is given on page 1320. 
In the course of the analysis, some er 
rors were noted in the June 1953 ta- 
bles ; they are listed on page 1334. 

The June 1953 tabulation was based 
on questionnaires returned by the 416 
cities listed therein, which represent 
approximately 35-40 per cent of all 
cities in the United States with popula- 
tions of 10,000 or more in 1950. The 
total population served by these 416 
cities was approximately 50,000,000. 
Not all of the respondents replied to 
every question, but the trends indicated 
in the analysis are believed to be gen- 
erally valid for the entire group. 

The conclusions drawn from this 
analysis (see page 1319) show unmis- 


takably that rate structures have not 
kept pace with the rise in construction 
and operating costs in recent years. 


City Groupings 


For the purposes of this analysis, the 
cities surveyed were divided into six 
population groups : 


Population 
1,000’ s 

10-25 
25-50 
50-100 
100-250 
250-500 
500 and over 


Population 
Group 


For a number of items, it was found 
that a more definite trend resulted 
when the cities were classified by vol 
ume group, in accordance with annual 
water production : 


Annual 
Production 
mil gal 

under 500 
500-1,000 
1 ,000—2 ,000 
2000-4 ,000 
4,000-10,000 
10,000-50,000 
50,000 and over 


Volume 
Group 


NO wr — 


Throughout the tables and illustrations, 
these population and volume groups are 
referred to by number, as above. 
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Although volume of production gen- homa, South Carolina, Tennessee, 
erally increases with the size of city, Texas, Virginia 
population is not necessarily an index 6. Mountain—Arizona, Colorado, — 
of production for a specific city, as Idaho, Montana, Nevada, New Mexico, 
_a comparison of the “minimum” and Utah, Wyoming 
“maximum” columns in the following 7. Pacific Coast-——California, Hawaii, — 
table show : Oregon, Washington. 


Population of Cities in 1950 Survey, by Volume Groups 


Population—/,000' s 
olume 


| 
Mean Ist Q. Median | 3rd Q 


14 13 
) 


121 20 38 95 


In analyzing production, sales, and Statistical Terminology 
rates, it also proved worth while to 
classify the cities by geographic loca- 
tion, in accordance with the following 
regional groupings : 


The few statistical terms which are 
employed in this analysis may be briefly 
defined : 

\Mean—the arithmetic average, ob- 
New England—Connecticut, 
Maine, Massachusetts, New Hamp- 
shire, Rhode Island, Vermont 

2. Middle Atlantic *—Delaware, 

Maryland, New Jersey, New York, 

Pennsylvania 

leet Best Cenvel Illinois, values in the series and less than the 

Indiana, Michigan, Ohio, West Vir- 
ginia 

4. North West Central—lowa, Kan- high or low values in a series. 

7 sas, Minnesota, Missouri, Nebraska, Ouartiles—the three values that di- 
North Dakota, South Dakota, Wis- vide a series into four equal parts; the 

 consin “first quartile” (Ist Q.) is that value 

5. South—Alabama, Arkansas, Flor- which is greater than one-fourth of the | 
ida, Georgia, Kentucky, Louisiana, values in the series and less than three- 
Mississippi, North Carolina, Okla- fourths; the “third quartile” (3rd Q.) 


tained by dividing the sum of the data— 
for all cities by the number of cities— 
concerned. 

Median—that individual value of a_ 
series which is greater than half the 


other half; unlike the mean, the median | 
is only slightly affected by unusually 


* Washington, D.C. is included in this greater than three-fourths of the 
group values and less than one-fourth; the 
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“second quartile” is, of the 
median. 

Most of the tables in this analysis 


course, 


show minimum, maximum, mean, first 
quartile, median, and third quartile 
values. On the bar graphs, the mini 
mum value is the lower end of the bar 
and the maximum the upper end; the 
black portion of the bar shows the 
range between the first and third quar- 
tiles ; the mean is indicated by the apex 
of a black triangle and the median by 
the apex of a white triangle ; mean and 
median values for the entire United 
States (that is, for all cities furnishing 
data on the item under study) are 
shown by large black or white triangles, 
respectively 


Scope of Study 
The 


grouped in accordance with the sub 


analytical tables have been 
jects covered, in this general sequence : 
production and sales, distribution svs 
tem, source of supply, treatment, reve 
nue and expense, hook value, and rate 
structure. In addition, a comparison ot 
mean values of various items is shown 
for public and privately owned utilities. 

Also for purposes of comparison, 
values obtained from a previous survey 
(2) of 1945 operating data have been 
included in the tables or are mentioned 
in the brief comments below. These 
values were either calculated by the 
present authors or taken directly from 
an analysis of the 1945 data made by 
Schroepfer and others (3). The 1945 
tabulation was arranged in much the 
same manner as the 1950 one, with a 
few exceptions—for example, the 1950 
breakdown of expenses included a 
“miscellaneous” item, while the 1945 
breakdown did not. Of the 416 cities 
in the 1950 survey, 296 were also rep- 
resented in 1945. Consequently, it is 


felt that a fair comparison of the re- 
sults of the two surveys is possible. 
Table 30 is a summary of values for 
1945 and 1950. 


Production and Sales 

Production. For the 387 cities re- 
porting (Table 1), water. production 
in 1950 varied from a minimum of 51 
to a maximum of 446 gped, with a 
mean of 138 and a median of 122 gped. 
From 1945 to 1950 the demand for 
water increased sharply, both by virtue 
of rising per capita use and because of 
an increase in population served. The 
population increase is difficult to evalu- 
ate but is conservatively judged to be 
8-10 per cent. Over the 5-vear period, 
mean and median per capita produc- 
tion increased 10 and 11 per 
The increase in wa 


values 
cent, respectively. 
ter use was fairly 
population and volume groups. 

As in 1945, per capita production 
in 1950 was highest in the Mountain 
States, with the Pacific Coast second 
(Fig. 1). New England was again 
the lowest, with the South next. It 
may also be noted that the range of 
per capita production was smaller in 
the South than in any other part of the 
country and that only in this region 
did the median value exceed the mean. 
A comparison by geographic regions 
for only those cities reporting in both 
the 1945 and 1950 surveys showed 
slight (2 per cent) increases in per 
capita production for the Mountain and 
Middle Atlantic states; “normal” (8— 
14 per cent) increases for the New 
England, Central, and Pacific states ; 
and a peak increase of 17 per cent for 
the South. Further, a comparison for 
only Gulf Coast states showed an in- 
crease of 27 per cent, pointing up the 
trend toward greater industrialization 


consistent all 
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4 


Pacific Mountain North West South North East Middle New 


7 Central Central Atlantic England 


Geographic Region 


Fig. 1. 
ab ax: g Per Capita Production, by Geographic Regions ue 


Mean per capita production in 1950 was highest in the Mountain States hy. 
and lowest in New England, 
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and general improvement of economic 
status in this area. 

An analysis by population groups 
(Table 2 and Fig. 2) confirms the 
conclusion drawn from the 1945 study 
that the size of city has little effect on 
per capita production, except in cities 
of 500,000 or more ( Population Group 
6). Only in that group was there. a 
significant variation ; mean and median 
values for Group 6 were 25 and 55 per 


500 


8 


| 


Production — gpced 


| Median 


3 4 
Population Group 


Fig. 2. Per Capita Production, by 
Population Groups 


Except in the largest population group 
(Group 6), the size of city appears to 
have little effect on per capita production. 


cent, respectively, above mean and 
median values for all cities reporting. 

When per capita production is 
analyzed by volume groups (Table 3), 
a consistent trend is evident. As the 
total production increases, the per 
capita production also rises, to the ex- 
tent that mean and median per capita 
values for Volume Group 7 are more 
than double those for Volume Group 1. 
The explanation may be that, as in 
other industries, the large water util- 
ity operates at relatively low unit costs 


— 
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which permit it to offer its product at_ 
a lower rate and thereby increase its — 
sales. 

Table 4, which relates per capita 
production to rate structure, tends to 
bear out this view. For each of the 
four rate steps reported, the group of — 
cities with the lowest rates showed 
the largest per capita production. It 
should be pointed out, however, that 
this observation is based on a nation 


500 


Population Group 


Fig. 3. Per Capita Sales, by 
Population Groups 


Sales trends closely followed production 
trends, as a comparison with Fig. 2 will 
indicate. 


wide survey and that local situations 
may sometimes run counter to this 
trend. 

Sales. In 1950 the mean sales fig 
ure for the 344 cities reporting was 
110 gped and the median value was 
98 gpcd—a rise of 11 and 10 per cent, 
respectively, since 1945. As might be 
expected, sales figures (Tables 5-7 
and Fig. 3 and 4) exhibited trends 
similar to those found for production. 
Consequently, the data on percentage 
of production sold showed no signifi- 
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Fig. 4. Production, Sales, and Percentage Sold, by Volume Groups 
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cant trend when analyzed by either 
population groups (Table 8), volume 


groups, or geographic regions. 
Percentage production sold. For 
the 332 cities reporting both produc- 
tion and sales, the mean percentage 
sold was 83 and the median was 8&4. 
In contrast, a direct comparison of the 
entire group furnishing production 
data (387 cities) and the entire group 
giving figures (344 cities) 
vielded a value of 80 per cent sold. 
This may indicate that 
were above normal for 
utilities not reporting both production 


Data on distribution mains, valves, 
hydrants, and storage were analyzed 
hy population groups. In the 1950 
tabulation, the reported lengths of dis- 
tribution mains of various sizes were 
converted to an equivalent mileage of 
8-in. main. Table 9 presents an analy- 
sis of miles of 8-in. equivalent main 
per 1,000 population. Data on valves 
and hydrants per mile of 8-in. equiva- 
lent main are summarized in Table 10. 

For the purposes of this study, total 


sales 


water losses 
some of the 


and sales. 


Distribution System 


distribution system storage was con 
verted into percentage of average daily 
production. The analysis of the re- 
sulting values (Table 11) is a good 
example of the pitfalls inherent in 
statistical work. The mean value for 
333 cities was 160 per cent—more than 
14 days’ storage at average demand. 
The mean, however, was distorted by 
a few extreme values; the median 
value was 100 per cent, the quartile 
points were 50 and 200 per cent; and 
the most frequent, or typical, value 
just half the 
storage, no 


was roughly 80 per cent 
mean. For the data on 
noteworthy relationship to population 
or volume groups was observed. 
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Source of Supply 


Of 414 cities for which data were 
available (Table 12), 53 per cent used 
surface supplies exclusively. Ground 
water sources were, of course, more 
important in the smaller cities than in 
the larger. Although 28 per cent of 
the cities used ground water exclu 
sively, they accounted for only 12 per 
cent of the total volume produced 
Approximately 5 per cent of the 414 
cities purchased all their water, while 
14 per cent employed a combination 
of types of supply. 


Treatment 

In the 1950 survey, water treatment 
was tabulated in five categories: filtra 
tion, softening, corrosion control, other 
(exluding chlorination), and none 
(excluding chlorination). Of the 416 
cities listed, 111 reported no treatment 
and 120 filtration only. The remain 
ing 185 reported various other types 
and combinations. Of these cities, 
114 used filtration in combination with 
other treatment. Softening, alone or 
in combination, was reported by 73 
cities. 

For the 
study, three treatment classes were 
adopted: “minor,” including no treat 
ment and treatment other than filtra 
tion, softening, or corrosion control ; 
“filtration,” including that type only: 
and “advanced,” including all other 
types and combinations. Of the 161 
cities with minor treatment, 70 per 
cent used either purchased or ground 
water; more than 80 per cent of the 
120 cities in the filtration class em- 
ployed surface supplies; and approxt- 
mately 67 per cent of the 135 cities 
with advanced treatment also used sur- 
face supplies. Further study of this 
last class brought out no significant 
cost difference by source. 


purposes of the present 


=< 
* 
> 


1316 


Table 13 shows the relationship be- 
tween the class of treatment on the 
one hand and revenue, expense, net 
income, and rates on the other. In 
every volume group—except Group 7 
(the largest producers), which con- 
tained too few cases for the analysis to 
be valid—the cities with advanced 
treatment had the greatest operating 
and maintenance costs and the most 
revenue per million gallons, as well as 
the highest rates. There appeared to 


500 


8 


3 4 > 


Volume Group 
ee 5. Revenue on Quantity Basis, 
by Volume Groups 


There was almost a 3:1 variation between 
the smallest and largest groups. 


be no close correlation, however, be- 
tween treatment class and net income. 


Revenue and Expense 


The 1950 questionnaire provided for 
a fairly complete financial report; the 
survey yielded a mass of data on 
source of revenue, cost distribution, in- 
come, book value, debt, and their rela- 
tionships. Analysis of these data was 
handicapped somewhat by incomplete 
returns and by lack of agreement on 
the exact meaning of such terms as 
income, debt, and depreciation. 
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Total revenue. ‘Total revenue from 
all sources was analyzed by volume 
groups (Tables 14 and 15) and by 
population groups (Table 16). Mean 
per capita revenue for 403 cities was 
$7.86, with a median value of $7.87— 
an increase of 29 and 39 per cent, re- 
spectively, over 1945. No significant 
trend by size of city or production vol- 
ume was apparent. On the other 
hand, total revenue in dollars per mil- 
lion gallons showed almost a 3:1 vari- 
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Costs 
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Cc 


Op & Maint 


5 


Volume Grou» 
Fig. 6. Operating Costs on Quantity 
Basis, by Volume Groups 
These cost figures include operation, 
maintenance, and wages. As for revenue, 
a 3:1 variation may be observed between 
Groups 1 and 7. 


ation from the smallest to the largest 
volume group (Fig. 5). Mean and 
median values on a volume basis were 
$188 and $183, respectively, per mil- 
lion gallons produced——-a 24 per cent 
increase since 1945. 

Revenue sources. Wata on sources 
of revenue, available for less than half 
of the cities surveyed, indicated that 
90 per cent of total revenue came from 
sales to residential, commercial, and 
industrial customers (Table 17). The 
remaining 10 per cent was accounted 
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for by municipal sales, fire service, and 
miscellaneous income. It should be 
noted that customer classes are defined 
in various ways; as reported, however, 
the proportion of revenue from com- 
mercial service was shown to increase 
in larger cities, while that from indus- 
trial service decreased ; the proportion 
of residential service revenue appeared 
to be essentially unaffected by the size 
of city. 

Operation and maintenance expense. 
Operation and maintenance costs, in- 
cluding wages, were also analyzed by 
volume groups (Tables 18 and 19) 
and by population groups (Table 20). 
On a per capita basis, the mean cost 
value was $4.35—higher by 44 per 
cent than in 1945. Per capita cost 
tended to decline slightly with an in- 
crease in size of city or production 
volume. 

As with revenue, operation and 
maintenance costs on a volume basis 
showed a 3:1 variation from the 
smallest to the largest volume group 
(Fig. 6). The mean cost was $98 
per million gallons produced, com- 
pared with $75 in 1945. 

A breakdown of total expense into 
the various cost elements, by percen- 
ages, is given in Table 21 for 230 
cities. For 93 cities the available data 
made it possible to distribute wages 
between operation and maintenance, 
enabling the cost ratio of these two 
items to be calculated. Although the 
terms “operation” and “maintenance” 
have different meanings in different 
cities, surprisingly little deviation 
from a 3:1 ratio was found. 

Depreciation. The percentage of 
expense represented by depreciation 
appeared to increase with production 
volume. In terms of dollars per mil- 
lion gallons, however, it was fairly 
constant for all volume groups. 


WATER WORKS DATA ANALYSIS 


Taxes. The tax figures tabulated 
are highly deceptive in that fully 70 
per cent of the tax cost shown was 
paid by private water utilities, repre- 
senting little more than a tenth of the 
cities reporting. This situation is 
shown more clearly in a later compari- 
son of private with public systems 
(Table 29). 

Total expense. On the average, 
operating costs (operation, mainte- 
nance, and wages), depreciation, 
taxes, and miscellaneous costs con- 
tributed $98, $17, $8, and $5, respec- 
tively, to a mean total expense of $128 
per million gallons in 1950—an in 
crease of more than 39 per cent over 
1945. 

Income. ‘Table 22 is an analysis of 
the difference between total revenue 
and total expense, by volume groups. 
The mean value for this difference was 
$60 per million gallons (almost the 
same amount as in 1945), with little 
deviation except in the largest produc 
tion group. Table 23 is a_ similar 
analysis, with bond interest included 
in expense. The mean difference then 
became $46 per million gallons. <A 
number of utilities were shown to be 
operating at a loss, but it should be 
observed that depreciation charges 
were usually responsible and that de- 
preciation accounting practices are far 
from uniform. 

Operating ratio. 


Table 24 presents 
data on the operating ratio (the rela- 


tion of operating and maintenance 
cost, including wages, to revenue) 
The mean value (378 cities) was 
1:2.1, a small decrease from the 1945 
mean of 1:2.2. There was only slight 
variation with size of city, but the 
largest population group showed the 
lowest mean value. 

Book value. The mean per capita 
book value in 1950 (375 cities) was 
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$68, an increase of approximately 19 
per cent over 1945 (Tables 25 and 
26). As expected, the larger pro- 
ducers generally showed higher values 
than the smaller ones. 

Monthly rates. Monthly rates in 
dollars per 1,000, 10,000, 100,000, and 
1,000,000 cu ft were compared for the 
various volume groups (Table 27 and 


Rate Structure 
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Mean Monthly Rates —$/1,000 cu ft 


| 1,000,000 cu ft 
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Volume Group 


Mean Monthly Rates, by 
Volume Groups 


wee. 


The smallest producers charged roughly 
wice as much as the largest. 


Fig. 7). The mean rates for these 
quantities were, respectively, $2.30, 
$17.20, $118, and $935. The rates 
charged by the smallest producers 
were roughly double those charged by 
the largest, while those for Volume 
Group 4 (2—4 bil gal per year) most 
nearly approximated the overall mean 
values. The analysis of rates by pop- 
ulation groups showed no significant 
trend. 
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Since 1945 the mean rates have in- 
creased approximately 20 per cent, 
except for the 1,000,000-cu ft step, 
where the rise was only 15 per cent. 
It should be mentioned, however, that 
the 1950 rate tabulation probably in- 
cluded service charges in more in- 
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M. Miscellaneous 

TT. Taxes 

D. Depreciation 

Op. Op. & Maint. 
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Mean Revenue and Expense —-$/mil gal 


1950 
Private 


1945 1950 
US. US. 


Mean Revenue and Expense, — 
1945 and 1950 


Fig. 8. 


The top of the bars represents the total 

revenue, in dollars per million gallons 

produced. The bars are divided into 

sections to show the distribution of costs, 

also in dollars per million gallons. The 

high proportion of taxes paid by private 
utilities is obvious. 


stances than the 1945 survey did, so 
that the increases may not actually have 
been as great as they seem. 

Table 28 gives the 10,000-cu ft rates 
for the various geographic regions. 
The Mountain States showed the low- 
It will be recalled that this 
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region had the highest per capita pro- 
duction. Further study indicated that 
this inverse relationship between rates 
and production was found in every 
region. 

Rate features. Minimum charges 
varied from $0.15 to $4.25 per month, 
the mean (339 cities) being $1.00. 
This figure was also the median and 
most frequent value. The quantity 
allowed for the minimum charge 
ranged from 33 to 2,500 cu ft, with 
the mean (316 cities) 485 cu ft. The 
median allowance was 400 cu ft. Pen- 
alty charges on overdue bills were re- 
ported by 165 cities; 64 cities gave a 
discount; and 7 had both. Flat rates, 
in at least the three final steps, were 
reported by 20 cities, while 15 others 
came very close to having a flat-rate 
schedule. 


Privately Owned Utilities 


Of the 416 cities tabulated in the 
1950 survey, 48 were served by pri- 
vately owned water utilities. In gen- 
eral, the data submitted by a private 
utility were likely to be more detailed 
than those from a typical public utility. 
The comparison of privately and pub- 
licly owned utilities was aided by a 
reasonably even distribution of pri- 
vate systems throughout the first six 
volume groups. It should be noted 
that mean values for private utilities 
are compared with mean values for 
public utilities alone, in Table 29, and 
with mean values for both types com- 
bined, in Fig. 8 


Production and rates. Per 


capita 
production by private utilities was 11 
per cent below that for public systems, 
and sales were also 11 per cent less, 


with the result that the percentage- 
sold figures were identical. — 
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Private utilities reported higher rate 
schedules, varying in degree from 29 
per cent at the first rate step to 4 per 
cent at the final step. In addition, the 
minimum charge was 10 per cent 


higher, and 22 per cent less water was _ 


allowed for it. 

Financial data. With their higher 
rates, private utilities were deriving | 
27 per cent more revenue than the 
public utilities. This additional reve- 
nue of $50 per million gallons, how- 
ever, was almost completely consumed 
by taxes which public utilities did not 
pay. Consequently, private and public 
utilities showed identical revenue-less- 
expense figures. After paying inter-_ 
est on roughly 14 times as much debt, 
the private utilities as a group had 15 
per cent less net income than the pub- | 
lic water works. 
Conclusions 

The preceding 
1950 analysis has 
data for comparison. 
comparative statistics are 
in Table 30 and Fig &. 
there is undoubtedly a large uncer-_— 
tainty factor present in such a com- 
parison, it seems worth while to out- 
line some of the implications contained 
in it. 

Since 1945, revenue has increased | 
$36 per million gallons, a rise of 24 
per cent. Meanwhile total expense has 
increased $37 per million gallons, or 
40 per cent. From a casual inspection 
of Table 30, it appears that operation — 
and maintenance costs have risen only 
32 per cent. Miscellaneous costs, 
however, were not reported separately 
for 1945; if they had been lumped 
with operation and maintenance costs 
in the 1950 data, the increase in the 
latter would then have been 40 per | 
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Concordance of Survey and Analysis Tables 


Survey 
(June 
1953 
Journal) 


Subject 
Journal) 


Table 1, 
Column } 


| Source of supply 

Type of treatment 
Per capita book value 
Per capita revenue 
Per capita op. and maint.| 
Operating ratio 

Column 


Per capita production 

Per capita sales 

Distribution mains 

| Valves per mile of main 

Hydrants per mile of 
main 

16,17 | Distribution storage 


Table 3, 
Column 


2-9 Revenue 
11-13 | Op., maint., and wages 
11-17 | Expenses 
Revenue less expense 
Revenue less expense 
and bond interest 


Column 


2-5 Monthly rates 


4t,27,28 


— Comparison of public 29 
and private utilities 
Comparison of 1945 30 
and 1950 data 


* Relates type of treatment to revenue, expense, and 
rates. ‘ 
T Relates rate structure to production. 


cent, the same as for total expense. 
The net effect of these revenue and 
cost increases has been to reduce in- 
come by $1-$2 per million gallons 
(Fig. 8). 
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On a per capita basis, revenue has 
increased 34 per cent and operation 
and maintenance cost 45 per cent. 
When allowance is made for the in- 
creased per capita use of water, these 
values are in close agreement with the 
revenue and cost increases on a vol- 
ume basis. 

It is evident that rate structures 
have not kept pace with the times. 
For example, if the income on a vol- 
ume basis were to keep step with a 
reported (4) cost index rise on the 
order of 6:10, this would have re- 
quired a revenue increase of at least 
$67 instead of the increase of $36 per 
million gallons actually obtained. In 
those terms, admittedly severe, actual 
rate increases were only 54 per cent 
sufficient. 

Taking into consideration the in- 
crease in water consumption as well as 
in population since 1945, additional in- 
come of only $18 per million gallons 
would have been required in 1950. 
Even in these more liberal terms, the 
actual rate increases were only 67 per 
cent sufficient. Such figures graphi- 
caily illustrate the financial problem 
facing the water works industry today. 
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TABLE 1 


Production, by Geographic Regions 


Production—g ped 


Region 
Mean st | Median | 3rd 


New England : 111 : 106 135 
Middle Atlantic 145 | 189 
South . 115 135 
N. East Central | $2 2 132 157 
N. West Central 5: 127 144 
Mountain 226 21! (242)|! 
Pacific Coast 189 3: 231 


US.* 4: 12 160 
U.S. (1945)t 125 


* Comprises all cities in above groups. 

t Schroepfer data (3). 

t First quartile. 

§ Third quartile. y? 


ample too small for statistical validity. 
TABLE 2 


Production, by Population Groups 


Production——-gped 
No. ot 
Max. Mean | _ Ist Q. Median | 3rd Q. 


137 90 160 
137 | 92 160 
131 93 151 
138 160 
135 . 151 
172 206 


S. 138 
3. (1945) | 398 3 125 145 


Production—gped 


Volume No. of 
Group Cities 


Mean | Ist Q. 


29 78 
86 111 
91 5: 3: 140 
74 146 
47 | 159 
51 166 

8 230 193 


386 446 138 
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| 
= .¢ 
1 135 51 401 
2 99 57 446 
3 62 53 | 399 
4 44 70 | 371 
7 5 30 69 244 
1? Be @ f= 
a or 
fedian 3rd Q. 
60 78 94 
88 113 129 
99 129 | 165 ‘ 
100 128 | 165 
107 140 181 
119 139 189 
7 | (177) 192 (219) 
= 
|_| | ee 95 122 | 160 
' 
« 
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rABLE 4 


Rate Structure and Production 


Production-~g ped 
No. of 
Cities 


Mean Ist Q. Median 


$11,000 cu ft 


less than 1.20 
1.20-1.69 
1.70-2.19 
2.20-2.69 
2.70-3.19 
3.20—3.99 
4.00 or more 


$/10,000 cu ft 


less than 10.00 
10.00-13.99 
14.00-17.99 
18.00—21.99 
22.00--25.99 
26.00-—29.99 
30.00 or more 


$/100,000 cu tt 


60.00 - 89.99 
90.00-—119.99 
120.00-149.99 
150.00—-179.99 
180.00—209.99 

210.00 or more 


$/1,000,000 cu ft 
less than 500.00 
500.00— 699.99 
700.00— 899.99 
900.00—1,099.99 
1,100.00-1,499.99 
1,500.00 -1,899.99 
1,900.00 or more 


1322 Jour. AWWA 
| 3rd Q. 
4 
: 29 101 409 | 195 142 181 228 
72 58 401 | 170 | 118 149 189 
84 69 446 | 134 100 120 158 
73 51 399 | 133 92 120 | 154 
64 | 52 248 108 81 100 127° 
34 58 254 123 
20 53 214 121 89 | 128 142 
| 
50 101 409 | 191 139 178 
80 73 401 161 | 113 142 | 182, 
92 58 446 138 | 98 126 | 160. 
80 | 58 260 | 108 81 | 99 25 
. 31 51 197 | 116 | 87 116 139° 
25 52254 116 | 79 115 135 
18 53 214 99 62 90 129 | 
) 26 86 382 178 | 120 158 204 | 
91 72 446 170 | 118 145 208 
101 65 399 141 106 127 | 162, 
74 52 248 «| | 81 | 103 | 131 
41 58 200 | 114 | 85 100 13300 
x 24 57 254 | #116 | 79 115 133. 
19 51 165 101 : 65 94 | 127 
| 
43 84 446 193 122 161. | 231 
70 73 409 164 118 144 | 188° 
99 | 65 365 | 136 | 102 | 123 156 
58 | 58 260 126 85 | 120 160 
58 52 | 248 115 88 106 129 — 
29 538 254 100 70 87 
15 51 165 97 70 92 117, 
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TABLE 5 
Sales, by Geographic Regions 


Sales 
No. of 
Cities 


Mean a Median | 3rd Q 
New England 31 } 98 87 120 
Middle Atlantic 52 111 87 | 155 
South 59 : 94 87 114 
N. East Central 75 106 99 131 
N. West Central 81 105 oe | 
Mountain 11 : 186 (127) | 163 | (199) 
Pacific Coast 35 145 110 136 171 


344 . 110 130 


TABLE 6 
Sales, by Population Groups 


Sales— xgped 
Pop. Group | 
| Mean | Median | 3rd 


107 94 
109 97 
106 93 
111 | 97 
118 111 
138 158 


US. 110 98 
U.S. (1945) 09 


rABLE 7 


Sales, by Volume Groups _ 


Sales —g 
Volume 
Group 


Mean | Ist QO. Median 


65 50 | 65 

89 64 88 
115 81 103 
110 76 97 
122 94 106 
134 100 122 
168 (160) 168 


NOM 


~ 
N 


108 


~ 
U.S. 
| 425 
| 130 
126 
128 
132 
170 
116 
3rd Q. 
2 | 43 | 107 78 
75 44 194 106 
78 41 310 138 
. 62 57 312 128 
- 40 65 288 142 
45 54 | 362 | 159 
6 158 180 (175) 
| 
332 41 | 362 | mm |} | 9% 128 
= 
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TABLE 8 


Percentage Production Sold, Groups 


Production Sold— per cent 
No. ot 
Cities 


81 
84 
82 
81 
87 
83 


Mean 
| 
| 
| 
| 


83 
81 


Distribution Main Mileage, sid Population Groups 


Miles of 8-in. Equivalent Main per 1,000 Pop. 


Pop. Group Coss 


Min. Max. Mean Ist QO. Median 


0.9 
0.7 
0.5 
0.8 
1.2 


1.0 


0.5 
0.2 


NN 


* Based on actual mileage of all sizes of mains. 


Hydrants and Valves Mile in. nt Main 


No. per Mile 
Item Citi 


| 
| Mean | Ist Q. Median 
| 


5.7 7.5 
10.9 13.8 


Hy drants 
Valves 


= 
> 
Pop. Grouy -—— 
| J lian | 3rd Q. 
; 1 111 | 54.7 73 | 82 90 
; 2 83 50.6 77 84 90 
56 53.8 77 83 90 
> 4 38 53.0 80 | 85 91 
5 29 73.2 05 83 86 
6 15 | $4.7 98.3 79 85 | 92 : 
USS. | 332 50.6 99.4 | 77 84 90 
U.S. (1945) | 327 31.8 | 99.9 75 83 | 90 
3rd Q. 
. 1 129 5.9 1.9 2.4 3.0 
: 2 102 5.4 2.0 23 2.7 
3 61 5.8 1.8 2.2 2.6 
| uA: 4 46 4.2 1.7 2.3 2.6 
5 30 3.4 1.9 2.3 
6 18 |_| 3.2 Ls 1.9 aa 
US 386 5.9 1.9 23 2.7 
U.S. (1945 118 8.4 2.0 2.5 3.1 
= 
. | Min. | Max. 3rd Q. 
329 | 1.6 | $5.7 | 15.1 | 18.3 
5 
aa 
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TABLE 11—Distribution Storage, by Population Groups 


Storage-——per cent of avg daily production 


Pop. Group 


Max. Mean Median | 


1,590 180 115 
1,900 160 
1,225 160 
1,100 150 
75 95 
180 


1,900 160 


TABLE 12—Source of Supply, by Population Groups 


Source of Supply* 


Pop. Group S S,G | G | Pp 


No. of Cities 


tS. (Total) 

Per cent of total 

Volume produced— 
per cent 62 


* Key: S—surface water; G—ground water; P—purchased water. 


TABLE 13—Relation of Treatment Classes to Revenue, Expense, and Rates* 


6 


Revenue Less 
No. of Citiest | Expense 
Op. & $/mil gal 
Volume | Revenue Maint. 
Group | $/mal gal Cost 
/mil gal 

gs (a)§ (b)8 $/1,000 | $/10,000 
a) ») cu ft cu fl 


256 | 13: 57 50 | 2.64 | 19.90 
| 


182 36 33 2.13 15.30 


323 78 64 3.31 24.70 


184 “ 54 47 | 2.36 17.30 
209 70 53 2.69 | 1745 
| 246 50 39 | 2.85 | 21.90 


* Columns 5-10 show mean values. + M—minor; F —filtration; A—advanced. 
t Numbers in left column apply to items in Columns 5-8; numbers in right column, to items in Columns 9 
and 10. § In (b) bond interest is included as an expense; in (a) bond interest is omitted. 


7". 


— 13250 
4 
Min. | Q. 
1 111 4 | 215 i 
2 87 3 220 | 
3 55 4 185 
41 2 | 195 
5 26 6 130 p 
6 13 2 300 
OS, | 333 | 2 PE 50 | 100 210 
1 146 74 13 ( 0 | ae vy 
ha? 109 55 17 28 6 3 | 
g-*i 3 63 27 6 23 5 2 0 : 
dus, 47 27 4 0 1 
«3 & 30 22 4 4 0 0 0 - 
6 19 14 | 2 2 1 0 0 ; 
12 | 28 5 1 0.5 7 
| 
2 0.4 | 0.2 -%*% 
1 | 2 | 3 | 4 | 5 | : | 7 | 8 | 9 | 10 - 
1 M 15 12 
F 4 4 7 
A 9 10 
| M 31 
F | 23 
A | 27 i 
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TABLE 13 (contd.)—Relation of Treatment Classes to Revenue, Expense, and Rates* 


1 3 | 4 5 6 7 8 9 


Revenue Less 
; No. of Citiest Op. & Expense Monthly Rates 
Volume Revenue | Maint. $/mil gal 
Group — ¥/mil gal Cost 

$/mil gal 


$/1,000 $/10,000 
(b)§ cuft cutt 


14.55 
16.75 
20.40 


14.60 
17.05 
19.65 


12.95 
16.60 
19.30 


12.70 
14.80 
17.60 


(1.48) | (14.06) 
1.25 10.30 
(0.97) (5.66) 


| | 355 | 380 60 | 46 | 2.30 17.20 


* Columns 5-10 show mean values. + M—minor; F—filtration; A—advanced. ; 
¢ Numbers in left column apply to items in Columns 5-8; numbers in right column, to items in Columns 9 


10. 


Mean Ist Q. Median | 
| 


TABLE 14—Per Capita Revenue, by Volume Groups 


Per Capita Revenue—$ 
Volume No. of 
Group 


6.84 5.81 7.38 
6.42 145 
8.22 6.60 8.06 
8.01 6.35 7.84 
8.29 6.88 8.75 
7.66 6.38 7.42 
6.63 (5.05) 6.68 | 


VA 
. 3 M 32 34 | 162 | 78 | 56 19 1.99 
a F 23 25 184 85 68 49 2.40 
ep A 28 31 194 103 61 46 2.72 
M 21 25 159 71 60 | 50 1.73 
7 = F 25 27 171 87 58 | 34 2.36 
os A 19 22 200 114 58 41 2.70 
; roles M 24 25 151 65 58 49 1.85 
F 6 5 | 149 82 54 | 40 1.86 
| A 16 16 224 96 79 | 55 2.33 
| 6 | M 14 15 137 68 | 44 | 35 1.71 
i 7 F 16 19 160 67 64 48 1.76 
Gg ee A 15 17 183 89 65 45 2.18 
1 | (146) | (80) | (35) | (19) 
7 Pas F | 5 6 89 48 32 21 
_ an \ 1 1 (77) (48) (29) (21) 
anc 
<= 3rd Q. 
29 3.33 | 13.45 8.88 
86 2.41 15.05 9.71 
89 4.27 15.45 10.35 
4 69 4.63 15.02 9.58 
a a 5 46 3.71 16.44 10.47 
' a cul 6 50 4.95 18.89 9.46 
8 4.14 10.04 (7.69) 
| 
; ee U.S. | 377 | 2.41 | 18.89 | 7.86 6.37 | 7 9.87 
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TABLE 15—Revenue per Million Gallons Produced, by Volume Groups 


Revenue—$ mil gal 
Volume No. of : 
Group Cities 
Ist Q. Median 


218 
166 
130 
132 
118 
113 
(77) 


133 
388 | 5. 108 


* Authors’ calculations 


a @ 


TABLE 16—Revenue, by Population Groups 


Revenue —$ /capita Revenue—-$/ mil gal 


No. ot No. ol 
Cities Mean Median Cities Mean Median 


8.11 7.99 124 198 197 
8.03 8.63 93 197 196 
7.63 7.88 54 185 170 
7.63 7.88 41 182 163 
9.40 7.49 27 192 170 
6.25 6.08 15 124 105 


7.86 7.87 354 190 183 


U.S. 
U.S. (1945) 6.10 5.68 388 153° 147* 


* Authors’ calculations. 


TABLE 17—Revenue Sources, by Volume Groups 


Revenue Source 
Free 

Total Service 

Value 


| 
oe Resid.* Coml.t | Ind.t | Munic. | Fire Misc. 


Per Cent of Total Revenue 


100 
100 
100 
100 
100 
100 
100 


100 


| 
| 


t Commercial service. t Industrial service. eR 


19 1327 
+4 
| 

28 | 90 417 267 251 328 
| 2 81 75 428 212 219 258 7 
3 83 56 | 330 179 168 224 
7 4 65 40 | 380 176 158 217 a 

5 46 56 354 176 159 232 4 

6 16 19 me 161 143 | 190 
7 99 | (107) 

(1945)* | 147 186 

| 

1 | 144 
2 104 
3 62 
4 46 

5 28 

6 9 | 

Lom 
| 
’ 1 | 61 17 13 4 4 3 2 
2 54 20 17 4 4 F 
3 52 16 | 2 4 6 2 
53 is | 23 3 5 2 
5 60 16 15 3 5 1 
51 22 | 16 2 7 
7 50 28 | 11 2 . 2 P 
| 
U.S. 53 20 = | 
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TABLE 18 —— 
Per Capita Operation and Maintenance Costs, by Volume Groups 


| 
| Per Capita Cost—-$ 
Volume No. of ~ 
Group Cities 
Mean Ist Q. Median | 


3rd Q. 


4.40 3.37 ‘ 5.07 

4.77 3.48 | 
4.30 3.03 3.75 5.14 
4.17 3.11 0: 4.92 
3.99 2.83 4.72 
3.98 3.05 4.64 


| 
3.64 (3.06) 3.43 | (4.12) 


4.28 


| 5.15 


TABLE 19 
Operation and Maintenance Costs per Million Gallons Produced, by Volume Groups 


| Costs—-$/mil gal 
Volume No. of 
Group Cities 


Mean 3rd Q. 


28 150 185 
81 120 150 
83 88 105 
65 89 107 
46 78 
45 75 

7 48 


1 
2 
3 
4 
5 
6 
7 


US. 355 98 
U.S. (1945)*| 388 4 75 


* Authors’ calculations. 


PTABLE 20 
Operation and Maintenance Costs, by Populatio 


Costs—¥/ca pita Costs—$/mal gal 


Pop. Group 
No. of , No. of 
Cities Mean Cities 


137 
102 
56 
42 
27 
16 


380 
U.S. (1945) 417 


Authors’ calculations. 


| 
83 2.06 9.86 
: ay 66 1.53 7.95 
: 5 46 1.49 8.21 
6 46 1.79 8.54 
: 7 7 2.11 5.52 
U.S. 358 1.49 11.83 3.16 | 3.9 
q 
mul 
a 
4 
Ut cele] iZU 
. 1 4.74 4.33 124 111 101 
_ 2 4.44 4.19 93 103 90 
'¢4 4.07 3.70 54 93 94 
3.77 3.33 41 80 72 
: tg 3.82 3.63 27 84 82 
: 3.80 3.13 15 65 56 
4 4.35 | 4.00 354 98 88 ; 
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TABLE 21 
Breakdown of Total Expense, by Volume Groups 


; Cost Element— per cent of total Total Expense 
Volume No. of 


Group Cities 
Maint. Wages Depn. axes , per cent | $/mil gal* 


22 | 206 
51 é | 155 
48 
47 
27 
31 

4 


230 


* Mean value. 

7 rABLE 22 

venue Less Expense,” by Volume Groups 


“Rez 


Revenue Less Expense —$/mil gal 
Volume 
Group 


Max. Mean Ist Q. 


158 61 
187 
191 
243 
262 
211 

58 


355 262 
388 370 


TABLE 23 
Revenue Less Expense and Bond Interest, by Volume Groups 


Revenue Less Expense and Interest-—$/mil gal 
Volume No. of 
Group Cities 


Mean Median 


§2 
46 
48 
41 
50 


USS. 
U.S. (1945)* 


* Authors’ calculations. 


1329 
« 
4 
5 
6 
7 
a 
US a 10 4 | 100 | 128 a 
<i) 
ledian | 3rd Q. 
28 —18 38 > 
81 —73 30 54 
83 —21 25 54 86 
65 ~33 34 45 
5 46 — 4 25 55 Ss 
Ae 
7 (19) 29, (46) 
U.S. (1945)* | | 61 30 52 | 83 - 
4 > 
3rd Q. 
28 ~18 117 30 
2 81 —81 161 24 42 | 66 
3 83 —-30 | 186 23 43 70 ~~ 
4 65 —33 143 20 35 64 , 4 x 
5 46 200 21 44 70 
«6 45 1 184 43 22 32 48 * 
7 12 | 36 | 21 | (13) 19 (30) is 
355 | 20046 22 40 
388 | 284 | 48 | 22 67 
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TABLE 24 
Operating Ratio, by Population Groups 


Jour. 


1WWA 


Operating Ratio 


U.S. (1945) 


Mean | 


TABLE 25 


Book Value, by Population Groups 


8.85 
11.00 
4.99 
17.13 
10.96 
33.07 


4.99 
7.84 


Ist Q. 


3rd Q. 


w 


N 


Per Capita Book Value 


66.01 
65.71 
66.80 
65.68 
85.37 
73.89 


Mean 
| 


68.00 
56.73 


TABLE 260 


Book Value, by Volume Groups 


Volume 
Group 


Max. 


108.94 
109.24 
235.19 
153.38 
166.20 
163.17 
122.82 


235.19 


Ist Q. 


46.63 
43.44 
46.75 
45.00 
59.18 
55.00 


46.25 
38.33 


| Median 
| 63.25 
60.00 

64.38 

60.00 
| 70.00 


63.25 
50.01 


| 


| 


3rd Q. 
79.38 
77.07 
81.78 
77.50 

115.63 
87.50 


81.00 


Per Capita Book Value—— 


Mean 


56.19 
59.00 
70.06 
62.73 
76.38 
78.91 
79.58 


68.00 


Ist Q. 


37.50 
44.61 
47.26 
43.21 
52.50 
49.45 
(58.24) 


46.25 


Median 


| 52.50 
| 60.55 
62.22 
56.36 
68.88 
74.00 
74.14 


63.25 


3rd Q. 
71.87 
81.67 
77.50 
85.00 

105.00 

(99.38) 


81.00 


| 
Min. | Max. | | Median | 
136 1:0.9 | 1:16 | 1:19 | 
“4 i om 102 1:0.7 1:3.6 1:2.1 1:16 | 1:1.9 
3 55 | 1:4.5 1:2.2 1:1.9 
4 42 $4.2 | 1:4.6 222 | 
27 | 4:52 1:2.5 1:2.0 1:23 | 
16 11.1 1:3.1 1:2.0 1:1.5 1:1.7 
U.S. 378 1:0.7 | 123.2 1:2.1 | 1:18 | 1:2.0 |__| 
| 
Pop. Group | . 
| Min. | Max. 
1 129 151.18 
, 2 98 235.19 
: 3 59 154.72 
4 44 157.50 
; 5 27 161.04 
| 18 122.82 
; 357 437.37 66.14 
Cities 
25 25.00 
80 8.85 
84 11.00 
a 66 4.99 
44 19.97 
46 19.50 
8 50.29 
e 
| 
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TABLE 27—Rate Schedules, by Volume Groups 


Volume 
Group 


No. of 
Cities 


Min. | 


Max. 


| Mean } 


Ist Q. Median 


3rd Q. 


US. (1945)* 


Monthly Rate—$/1,000 cu ft 


5.24 
5.41 
4.17 
4.50 
2.00 


5.41 
4.25 


2.82 
2.63 
2.36 
2.25 
2.02 
1.89 
1.25 


2.30 


1.94 
| | 


2.02 
2.00 
1.69 
1.50 
1.50 
1.37 
(0.98) 


1.60 
1.40 


Monthly Rate 


$/10,000 cu ft 


U.S. (1945)* 


44.66 
40.01 
38.49 
37.09 
31.50 
28.77 
15.00 


21.00 
| 19.00 
17.20 
16.95 
15.55 
15.10 
19.20 


17.20 
14.30 | 


16.00 
14.40 
11.95 
12.00 
10.50 
11.00 
(7.00) 


12.00 
10.25 


16.50 
13.80 


Monthly Rate—$/100,000 cu ft 


(1945)* 


60.00 
26.75 
42.33 
47.72 
54.00 
40.90 
60.00 


26.75 
15.00 


275.00 
375.00 
267.50 
243.38 
210.74 
206.57 
118.02 


375.00 
250.17 


Monthly 


Rate 


U.S. 
U.S. (1945)* 


| 


196.50 
146.25 
244.95 
296.83 
320.76 
221.75 
598.54 


146.25 
92.55 


2,250.00 
3,750.00 


| 2,517.50 


2.451.295 
2,025.00 
1,817.57 

900.37 


3,750.00 
2,500.17 


| 1,160 


1,080 
860 
925 
835 
845 
705 


935 


$/1,000,000 cu ft 


750 
730 
580 
695 
595 
610 
(606) 


640 


= 
1331 
26 1.00 5.00 3.00 3.15 . 
85 1.00 | 4.95 2.60 | 3.00 y 
90 0.80 | 2.22 | 3.00 7 
74 1.00 | 2.21 | 2.70 
46 1.00 2.02 2.40 
~ 51 0.68 1.80 2.33 
8 0.60 1.22 (1.49) 7 
380 0.60 2.20 | 2.83 
26 940 | 19.70 26.10 
85 3.75 | 19.00 22.00 
90 6.33 16.15 21.20 
¢ 74 6.92 | 15.80 20.00 
46 6.85 14.55 20.30 
51 647 | 15.00 18.00 
8 6.00 | 9.45 (14.00) 
| 380 3.75 | 44.66 21.00 
1 26 91 136 179 
2 85 95 124 | 159 
3 90 79 104 
4 74 118 83 106 143 
5 46 107 79 102 133 
6 51 112 83 106 137. 
7 8 | 84 (68) 84 (109) 
| 
Us 380 118 84 109 142 
367 | 98 7m 130 Ss 
84 965 1,300 
90 780 1,050 
72 810 | 1,085 
46 755 | 1,010 
51 765 | 1,000 an 
690 | (766) 
360 800 | 540 720 | 1,020 
lations. 
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TABLE 28 
Rate Schedules, by Geographic Regions 


Monthly Rate—$/10,000 cu ft 
Region 


Mean Median 3rd Q. 


16.80 
17.50 
19.60 
16.70 
15.20 
12.00 
13.50 


16.90 
18.10 
19.40 
16.10 
16.70 
13.00 
14.90 


New England 
Middle Atlantic 
South 

N. East Central 
N. West Central 
Mountain 
Pacific Coast 


20.50 
21.30 
22.50 
20.90 
20.40 
(15.00) 
17.00 


US. 17.00 16.60 20.90 


rABLE 29 
Comparison of Privately and Publicly Owned Utilities 


Private 


4 


Public 


Production—-g ped 
Sales—gpcd 


(Mean Value) 


139 
111 


Mean Value 


124 
99 


Per Cent Above 
Public Mean 


—11 


Per cent sold 83 0 
Monthly rates 
1,000 cu ft 
10,000 cuft 
00,000cuft 

1,000,000 cu ft 

Minimum charge—$ 

Allowance on minimum—cu ft 


2.90 

21.00 
136 
970 

1,10 
390 


$/mil gal 


Revenue 


reas 


Expense—$/mil gal 
Op., maint., and wages 
Depreciation 
Taxes = 


| 
Miscellaneous 


& 


Total 


Income—-$/mil gal 
Revenue less expense _ 
Less bond interest 

Net income i 


Operating ratio 
Book value—$/cap. 
Debt—$/mil gal* 


*In terms of annual production. 


| Min. Max | 
41 | 6.33 | 30.00 
i 63 | 5.66 | 37.09 | 12.50 
62 | 10.15 | 38.49 16.20 
75 | 3.75 | 40.01 9.90 
. 82 | 6.75 | 44.66 11.70 
7 12 | 7.00 | 35.20 (11.00) 
| 44 | 695 | 21.76 | 10.20 
— 
98 104 — 
17 17 0 
3 51 1,600 
6 —67 
124 174 40 7 
60 60 0 
13 20 54 
47 40 —15 
68 63 -7 
od bb 440 650 48 
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TABLE 30 
Comparison of 1945 and 1950 Survey Data 


1945 


Mean Median 1945 

| Valuet 
Production—gpcd 122 10 
Sales—gpced 98 10 
Per cent sold 84 


Monthly rates—$ ‘ 

1,000 cu ft 2.20 

10,000 cu ft 16.50 
100,000 cu ft ; 109 
1,000,000 cu ft et 35 810 


Revenue—$/mil gal 183 


Expense—$/mil gal 
Op., maint., and wages 
Depreciation 
Taxes 
Miscellaneous 


Total 
Income—$/mil gal 
uue less expense 
L: 3 bond interest 
Net income 
“Revenue less expense’’ as per cent 
revenue 


“Net income” as per cent revenue 


-Revenue—$/cap. 
maint., and wages—$/cap. 


)perating ratio tig 
‘Debt—$/mil gal* 


*In terms of annual production. 
+ Average variation of mean and median values. 
t Not tabulated in 1945. 


1333 
| 7 | 1950 = 
' 
18 
20 
15 
24 
Shak 75 66 98 88 32 a 2 
12 24 17 26 33 
cat i 5 | 8 8 12 
Oa t } t 5 | 7 + 
92 95 128 | 133 40 a, 
61 52 60 50 — 3 a 
13 11 14 10 0 
48 41 46 40 —4 : 
40 35 32 27 —21 . 
31 28 24 22 —22 
6.10 | 5.68 7.86 7.87 a 
1:2.2 | 1:2.0 1:2.1 | 1:2.0 -2 
57 | 50 68 | 63 
400 | 250 470 330 23 
i 
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Correction 


Since the publication of “A Survey of Operating Data for Water Works in 
1950” (June 1953 issue, pages 583-678), a number of errors in the tabulation 
have come to light. These are noted in the table below: 


| 
| Column 
No. 


Concord 1 


Detroit, Mich. 


East Chicago 


Johnson City, N.Y. 
Johnson City, Tenn. 
Kansas City, Mo. 


Latrobe, Pa. 


Petersburg, Va. 


Yakima, Wash. 32-. 3,091.9 


1,559.0 


202 
30.3 


City | Table Page | ity Reads 
N.H., N.C, 
| 
1 595 99 16 | 3,568.5 5,568.5 
17 1.88 | 2.94 
| 18 1:4.2 1:2.7 
1 594 101 | I. Ind. 
| | 
3 648 186 § 4.5 108.4 
7 8.7 
8 ~~ 8.7 
1 599 187 | 16 93.4 103.4 
17 2.75 3.04 
| 18 1:3.6 
1 599 192 16 1,162.0 | 2,162.0 . 
17 2.54 
18 
Fs 1 601 205 | 15 1.49 14.90 
2 | 626 291 | 2 12,547.0 1,254.7 
| 3 8,782.9 878.3 
| | | | 40.3 
4 
¢ 


gar BUNYAN it was, who played host to AWWA’s seventy-third annual 
conference last May 10-15 at Grand Rapids, Mich. Small wonder, then, 
that every aspect of the meeting was a tremendous success: the 40 full hours of 
technical papers and discussion, the 30 or more committee and other official meet 
ings, the 16,000 sq ft of exhibits, the five fine evenings of eating and entertain- 
ment, the opportunity to inspect the world’s first fluoridation plant, and the 
wonderful friendliness and enthusiasm that kept the 1,897 registrants doing things 
together all during the week. And if the registration total didn’t quite measure 
up to the records of the past few years, it was primarily because water workers had 
already overflowed not only the hotels, but the motels and tourist homes as well 
—all of which made even “not quite biggest” Bunyanesquely magniloquent. 

Right-hand man to Paul the Mighty Logger was Michigan’s Ned Barrett, 
chairman of a Convention Management Committee which included : 


Representing AWWA Representing WSWMA 
W. Harris T. T. QuIGLEY 
T. L. VANDER VELDE } E. A. SIGWORTH 


«Ex Officio 


CHARLES H. Capen, President wt Cart N. Brown, President 
Harry E. Jorpan, Secretary Joun G. Stewart, Manager 
RicHARD Hazen, Chm., Publication Com. 


It was Dick Hazen and his program committee who worked up the full 40- 
hour week of technical temptation, and it is to their credit, as well as that of the 
85 programmers, that little of Paul’s wood was sawed during the sixteen sessions 
that kept two meeting rooms full of attention and discussion all day every day. 
The half-hundred titles which channeled the discussion are listed on pages 1341- 
42. Almost all that was read has since been published in the JouRNAL; almost 
all that was said, however, has had to go unrecorded, except in the memories of 
those who participated in sessions both sizzling and scintillating. 

Scintillating, too, were the offerings of the 87 manufacturers who displayed 
their wares in 144 booths set up by John Stewart and his Exhibit Committee in 
Grand Rapids’ capacious Municipal Auditorium. And it was there, in the shiny 
shadow of progress and efficiency, that water workers spent every minute of 
their free time, shopping, shoptalking, or just mouthwatering. 

Free time never extended into the evenings, though, for almost the minute 
that meetings and exhibits shut down, Tom Quigley’s General Entertainment 
Committee was ready to take over. Beginning on Sunday evening with a Dutch 
Buffet that preceded the customary “Meet and Greet” affair, the social calendar 
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‘ 
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1953 CONFERENCE STATISTICS 


Day 


Grand Rapids Registration by Days 


LADIES ToTAL 


Sunday, May 10 
Monday, May 11 
Tuesday, May 12 
Wednesday, May 13 


215 
141 


Thursday, May 14 
TOTALS 


1,532 


365 


UNITED STATES 
& TERRITORIES 


Alabama 
Arizona 
Arkansas 
California 
Colorado 


Connecticut 


Delaware 


Dist. Columbia . . 


Florida 
Georgia 
Hawaii . 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maryland 


Massachusetts 


Geographic Distribution of Registrants 
Virginia 
Washington 
West Virginia .. 
Wisconsin .... 


Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 

New Jersey 

New Mexico 
New York 

North Carolina 
North Dakota .. 
Ohio 

Oklahoma 
Oregon 
Pennsylvania ... 
Puerto Rico 
Rhode Island ... 
South Carolina .. 
South Dakota ... 
Tennessee .. 


CANADA, CUBA 
& FOREIGN 
Bolivia ... 


Canada 
Costa Rica .. 


Germany 
Great Britain ... 


YEAR 
1953 
1952 
1951 
1950 
1949 
1948 


1944 


1947, 


Comparative Registration Totals—1944-1953 
MEN LADIES 


1,532 365 
1,600 ; 386 
1415 491 
1,678 329 
1,593 374 


1,348 oa 356 


1,115 


1303 214 
1,185 


PLACE 


Grand Rapids 
Kansas City 

Miami 
Philadelphia 
Chicago 
Atlantic City 
San Francisco 
St. Louis 
Milwaukee 


a 

ane 


Henshaw Cup 


Cuban 
Montana 
Ala.-Miss. 


Win, Place & Show in Section Awards 


Hill Cup Old Oaken Bucket 
Nebraska California 
Kansas Southwest ... 
Rocky Mt. ...... 18.63 New York 


wee 
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| 
22 
9 
19 
51 
J 
89 
21 1 7 
13 55 1 
2 15 36 
25 59 ( 4 
31 9 1 
67 3 
20 ] 1 
’ 8 Surinam ........ 1 
21 Venezuela ...... 2 
1,897 
1,986 
1,906 
2,007 
i 1,967 
1,704 
1,546 
1,517 
1,356 
| 
6% 
+67.8% 9 
— 
| 


ver 
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included a presentation of awards, the officers’ reception and ball, Paul Bunyan’s 
evening of hair-down hilarity, a program by the Dutch Klompen Dancers, and, 
finally, the annual banquet and inaugural ball. Meanwhile, it was Esther Harris 
who hostessed the ladies to a week of fun, fashion, and furniture, topped off by a 
visit to Holland, Mich., during the Tulip Festival. 

Providing the participants for all this activity, of course, was AWWA’s | 
perennial routemaster, Sig Sigworth, and his transportation committee. And _ 
keeping them happy on arrival and throughout were Les Harris, Ted Vander 
Velde, Doug Feben, Earl Norman, Harry Caswell, George Hazey, and a total 
of 89 other Michigan Section water workers and their wives, whose hospitality — 
and good works even Paul couldn’t exaggerate. 


Association Awards 
Honorary Membership was conferred upon Wendell R. LaDue, of Akron, _ 
Ohio, and Reeves Newsom, of Scarsdale, N.Y. The citations follow: 


WENDELL RicHarp LaDue, Chief Engineer and Superintendent, Bureau 

of Water and Sewerage, Akron, Ohio: a distinguished citizen in his community, 

‘ whose public services are manifold ; one who has served the Association well for — 

many years in many phases of its activities; President of the Association in — 

1946-47 and presently Chairman of its Correlating Committee on Water Works 
Administration. 


Reeves Newsom, Village Manager, Scarsdale, N.Y.: a faithful servant of | 
the public as an administrator of water works systems under both public and | 
private ownership; lately a consulting engineer of high competence; presently | 
manager of his community's public administration; President of the Association — 
1938-39 ; a loyal member who has given generously of his time and talents to the 
administrative affairs of the Association. 


The John M. Diven Medal, awarded to the member whose services to the 
water works field during the preceding year are deemed most outstanding, was 
presented to James E. Kerslake. The citation follows: 


James Kers_aKE, Superintendent of Filtration, Water Purification 
Plant, Milwaukee, Wis.: in recognition of his outstanding contributions to water 
purification progress through his service as coordinator in the preparation of a 
series of specifications and test documents covering the principal chemicals used 
in the treatment of water. 


The John M. Goodell Award, granted for the best paper published in the 
JourNAL during the past year, was conferred upon Edward W. Moore. The — 
citation follows: 


Epwarp WarrEN Moore, Associate Professor of Sanitary Chemistry, Divi-— 
sion of Applied Science, Harvard University, Cambridge, Mass.: for Mis paper — 
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entitled “The Precision of Microscopic Counts of Plankton in Water,” which was 
published in the March 1952 issue of the Journal (Vol. 44, page 208). This 
paper will be found useful not only in defining a method of evaluating the preci- 
sion of microscopic counts but also in indicating the causes of unsatisfactory rec- 
ords. Appreciation of the precision of any analytical procedure is essential in 
the intelligent examination of water. 


The George Warren Fuller Awards were presented to 28 men whose Sec- 
tions had nominated them in the year beginning with the 1952 Annual Conference 
at Kansas City and ending with the opening of the 1953 Annual Conference at 
Grand Rapids. The awards—which are conferred for “distinguished service in 
the water supply field and in commemoration of the sound engineering skill, the 
brilliant diplomatic talent, and the constructive leadership of men in the Asso- 
ciation which characterized the life of George Warren Fuller’—went to the 
following men: 

Arizona Section—Harotp WINANS Yost: scholar, engineer, friend, and 
devoted worker for years for the benefit of the Association and the industry. 

California Section—JoHn STALKER LONGWELL: for his noteworthy contri- 
bution to water works practice and to the reputation of the California Section 
through his exemplary management of the East Bay Municipal Utility District ; 
and for his unselfish service in the coordination of civil defense activities. 

Canadian Section—OswaLtp Haywarp Scott: for his competent adminis- 
tration and management of a water works utility; and his notable contributions 
to, and effective cooperation in, the activities of the Canadian Section. 

Chesapeake Section—Epwarp BrepELL SHOWELL: for his long and untiring 
service to the Section and Association; his invaluable contributions in the field 
of water conditioning ; and his inspiration and guidance in the training of young 
engineers. 

Cuban Section—LaureNce Hanpy Dantev: for his outstanding loyalty and 
faithfulness of service to the Section; and for his praiseworthy contributions to 
the advancement of the water supply industry in Cuba. 

Florida Section—Harry Tuomas Oserty: for his administrative ability, 
technical skill, and qualities of leadership, with which he has guided the develop- 
ment of one of Florida’s most rapidly growing water systems; and for his long 
and devoted service to the Florida Section. 

Illinois Section—Artuur Moses Buswe tv: for his many contributions to 
the science of water treatment; his achievements in the development of the State 
Water Survey; and his many other valuable services to the Section, the water 
systems of Illinois, and the industry as a whole. 

Indiana Section—Howarp Scott Morse: for the inspiration, guidance, and 
example to others in the application of sound water works practice to the utility 
under his management; for his active leadership in civic affairs; and for his 


vears of service to the Association. 
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lowa Section—JoHN RopeRTson Barnes (deceased) : in recognition of his 
long and valued service to the industry; his untiring and effective promotion of 
membership; and his unselfish attitude and genial personality, which have en . 
deared him to all water works men in the state. 

KkKansas Section—Mayjyor CALLAWAY Hacar: for his enthusiastic and effec- 
tive participation in all phases of Section activity; his active interest in the field 
of water treatment; and in recognition of his able leadership during the 1951 


flood emergency at Lawrence, Kansas. 
Kentucky-Tennessee Section—JoHN FINNEy Jr.: for his construc- 
tive participation in the affairs of the Section; his contribution to programs for 
improving water works practice and training operators; and his services in 
developing a sound policy for the fluoridation of water supplies in Tennessee. _ 
Michigan Section—Joun Freperick Dye: for his many contributions to _ 
the knowledge of water chemistry; and for his devoted efforts as a member of 
the Board of Examiners for Certification and as a committeeman and officer of 
the Section. 
Minnesota Section—ALEXANDER CHARLES JANzIG: for his more than thirty 
years of valuable service in the water treatment plants of Minneapolis; his out- 
standing contributions as chairman of the Section’s membership committee; and 
his distinguished leadership of the water works school. 


Missouri Section—Rocer CHasr HIGGINS: in recognition of his tireless and 
persistent efforts on behalf of the Missouri Section and his constant promotion — 
of the welfare of all water works men through his committee activities. - 

Montana Section—FRANcIS FREDERICK PALMER: for his loyal interest and 
leadership in Section affairs. . 

Nebraska Section—Harry LANE Morris: for his efficient and successful 
improvement and operation of his city’s water system; and for his contributions 
to and deep interest and untiring efforts in the promotion of the Nebraska Section. 

New England Section—WakrrEN JosEPH Scott: in recognition of his 
stinting devotion to the improvement of water supply quality ; his wise leadership — 
in the administration of environmental public health policies; and his loyalty to— 
the ideals of the water works profession. 

New Jersey Section—GErorGE FREDERICK WIEGHARDT: in recognition of his 
long and outstanding service to the largest private water company in New Jersey ; 
and for his loyal aid to the New Jersey Section from the time of its founding. 

New York Section—Harry Epwarp JorpANn: in recognition of his many | 
years of distinguished and outstanding service in the development of sound water — 
works practice, his constant efforts toward the advancement of the water works | 
industry, and his promotion of the welfare of all water works men. 7 

North Carolina Section—Haro_p FRANKLIN Davis: in recognition of his | 
work on committees and in offices of the Section; his outstanding services over 
many years as a teacher in the water works operators schools; and his technical 


assistance on water-conditioning problems. 
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Ohio Section—Eart L. CoLEMAN: in recognition of his continued and 
outstanding achievements in promoting the Association as chairman of the Sec- 
tion’s membership committee and his constant devotion to AWWA. 

Pacific Northwest Section—JoHN WILBUR CUNNINGHAM: in recognition of 
his excellent engineering work in the planning and design of water supplies in 
the Pacific Northwest; and his long and continuous services in the development 
of the Section. 

Pennsylvania Section—Harry MortiMer FREEBURN: in recognition of a 
lifetime of devoted service and outstanding achievement in the interest of public 
health; and his valuable efforts in the advancement of national and regional 
water works organization. 

Rocky Mountain Section—Apotpn Detinus Mars Jr.: for his long and 
untiring support of the Rocky Mountain Section, particularly the educational 
campaign designed to interest city officials in AWWA membership. 

Southeastern Section—Jonn Lippert HAwKINs: in recognition of his dis- 
tinguished service as administrator in the water supply industry of the south- 
eastern states; and his exemplary management of the Greenville City Water 
Supply System. 

Southwest Section—Rosert O. Gresnam: for his long and faithful service 
to the water works industry, particularly through the medium of the Southwest 
Water Works Journal, and his services at Section meetings; and for all his 
untiring activities to further the interests of the Section and the Association. 

Virginia Jonn Sresert: for his loyal and individual 
efforts, continuously given to the Virginia Section since its foundation, which 
have materially benefited the operators of water supplies throughout the common- 
wealth. 

West Virginia Section—Lawson Haynes: for his inspiration and assistance 
in the training of young operators; and for the advancement of his community’s 
interest in water treatment through many hours of effort expended in the tech- 
nical instruction of public groups. 


The Nicholas S. Hill Jr. Cup, awarded annually to the Section making the 
largest weighted gain in membership, was won by the Nebraska Section with 
40.68 points. 


The Henshaw Cup, awarded annually to the Section having the greatest 
percentage of its members present at the Section’s annual meeting, went to the 
Cuban Section, which scored 71.6 per cent. 


The Old Oaken Bucket, awarded to the largest Section in the Association, 
was presented to the California Section for the fourteenth year in succession. fi 


\ 


Dec. 1953 «1953 CONFERENCE 


Schedule of Conference Papers and Reports 


Water Works Management Division—9:30 AM—May 11, 1953 
Meeting the Needs of Fringe Developments ... Frederick Wegner 
Committee Report—Water Main Extensions & 
Management and Operation of Saginaw-Midland Supply Line Alfred Eckert 7 


Water Purification Division—9:30 AM—May 11, 1953 


Activation of Silica ..... eee C. A. Black > 


Stationary Storage of Liquid Chlorine ...............4: A. S. Woodard and L. L. Hedgepeth 
Application of the Microstrainer to Water Treatment in Great Britain Richard Hazen > 
Discussion 


Joint Open Session—Correlating Committees—2:00 PM—May 11, 1953 


Committee Report—Water Works Administration Wendell R. LaDue | 
Committee Report—Water Works Practice ................2.eeeeeeeeees Louis R. Howson 


Water Purification Division—2:00 PM—May 11, 1953 


Committee Reports 


Water Works Management Division—9:30 AM—May 12, 1953 


Committee Report—Water Use in Air Conditioning Frank C. Amsbary 
Demand Charge for Air-Conditioning Use in Arkansas ..................0008: J. R. Pierce 
Promoting Better Public Understanding of What Water Works Service Is Worth 
M. B. Cunningham, W. V. Weir, L. R. Howson, J. H. Murdoch, and S. B. Morris | 


Water Purification Division—9:30 AM—May 12, 1953 


Do We Need a New Water Quality Yardstick? ...............---.eeeee- W. A. Mallmann 
Waterborne Outbreaks—A Statistical Study Abel Wolman, William T. Ingram, and © 
A. E. Gorman | 
Panel Discussion—Lime-softened Water ..............--+.-eeeeeee Led by Merrill L. Riehl 
Effects on Bacteriological Quality H. O. Hartung 
Effects on Main Disinfection . ae Paul C. Laux 
Effects on Zinc-bearing Metals ..Walter Muhlitner 


Transmission and Distribution Division—2:00 PM—May 12, 1953 


Panel Discussion—The New ASA Standards for Cast-Iron Pipe 
Their Development Thomas H. Wiggin 
Manufacturing Considerations .................... J. Thompson Vann and H. W. Stuart 
A Manager’s Appraisal R. LaDue 
Studies on the Mechanism of Corrosion .............. Rolf Eliassen and James C. Lamb III 
Cast-Iron Pipe Coatings as Related to Corrosion John R. Baylis 


Water Works Management Division—2:00 PM—May 12, 1953 


Panel Discussion—A Safety Program for the Water Works Industry 


Introduction 

Jerome Powers 
Treatment and Pumping Oscar Gullans 
Distribution Kenneth A. Day 
Administration Rodney A. Edwards 


on 
A Reexamina Charles Renn 
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— Resources Division—9:30 AM—May 13, 1953 


Managing the Missouri River Projects _Dale L. Maffitt 
Developing and Controlling Kansas’ Rivers—An Bagineer! ring Analysis and Report 

N. T. Veatch, L. R. Howson, and Abel Wolman 

Predicting Fluctuations in the Michigan-Huron Lake System John E. Vogt and 

Donald M. Pierce 


Transmission and Distribution Division—9:30 AM—May 13, 1953 


Motor Drives for Water Pumping .............-....+--- E. O. Potthoff and M. C. Boggis 
Application of Vertical Pumps to Water Works Practice Thomas M. Niles 
Control of Water Pressure on Suburban Distribution Lines ................. J. S. Williams 

Committee Progress Report—Water Hammer S. Logan Kerr and Hugh Kennison 


General Session—2:00 PM—May 13, 1953 


Panel Discussion—The Highway Improvement Problem 
Harry B. Shaw, John W. Cramer, A. O. Norris, and H. E. Jordan 
Task Group Report—Training Water Works Personnel Through Schools and Conferences .. 
R. J. Faust, E. S. Hopkins, Fred Merryfield, A. P. Black, and E. R. Stapley 


Water Resources Division—9:30 AM—May 14, 1953 


Committee Report—Ground Water Pollution Control .................. Norman F. Billings 
Committee Report—Erosion Control on Reservoir Areas B. S. Grant 
Effects of Beetle Infestations on Watersheds D. S. Nordwall 
Committee Report—Water Conservation Methods Used in Industry . E. Hudson 
Interpretation of Pumping Test Data for Wells wecceeeecee ee. Russell H. Brown 


Transmission and Distribution Division—9:30 AM—May 14, 1953 


Design, Construction, and Functional Relationships of the New North Jersey District Water 
Supply Line >. H. Capen 
Design of Wye-Branch Fittings....... H. J. Chapton, H. S. Swanson, Carlton L. King, and 
W. J. Wilkinson 

Panel Discussion—Plastic Service Pipe ....M. E. Flentje, Max Socha, and W. D. Tiedeman 


Joint Session—Water Resources and Water Purification Divisions—2:00 PM— 
May 14, 1953 


Panel Discussion—Effect of Irrigation Runoff on Surface Water Supplies 
Led by M. B. Cunningh: im, 
Paul D. Haney, Thomas W. Bendixen, C. S. Howard, and J. K. G. Silvey 
Controlling Industrial Pollution of the Passaic River Frank DeHooge 
The Effects of Synthetic-Detergent Pollution on the Operation of a Public Water Supply 
Softening Plant Russell L. Culp and Howard Stoltenberg 


General Session on Fluoridation—9:30 AM—May 15, 1953 


An Evaluation of Fluorides in North Dakota Water Supplies ......... A. E. Williamson and 
. H. Svore 

Defluoridation of Municipal Water Supplies . 

A Rational Approach to Fluoridation 

How a Health Commissioner Looks at Fluoridation _.A. E. Heustis 


| 


Papers Scheduled at 1953 Section Meetings 


HERE follows a summary listing of papers scheduled for presentation at 

1953 Section Meetings. The dates of the Section Meetings from 1948 =~ 
1953 and the locations for 1953 are listed on page 1354. Section officers who — 
were elected at meetings held during 1953 are listed on page 4 P&R in the front — 
of this issue. The programs are listed alphabetically by Sections, without regard — 


to the date of presentation. 
Alabama-Mississippi Section—October 4-7, 1953 


Report on Fluoridation in Alabama and Mississippi to Date W. E. Hooper | 
Pump Operation and Maintenance John L. Snow 
3illing Methods for Small Operations . W. O. Haggard 
Fire Protection Requirements R. H. Tucker 
Water Conservation—Necessity and Methods Frank G. Crow | 
Minimum Standards for Water Distribution | Clarke 
Panel Discussion—How Do You Do It? Led by Jess L. Haley 
Meter Reading A. N. Fitzsimmons | 
Meter Maintenance Roy Stott 
Hydrant Maintenance T. H. Collins 
Public Relations .. Fred Scott Jr 


Address of Welcome : Mayor Otho L. Dixon — 
Algae Symbiosis Harvey F. Ludwig | 
Choosing the Appropriate Differential Producer in Main-Line Metering ...E. J. Waltenspiel 
Symposium on Pipe for Water Works 
Steel Pipe Walter H. Cates 
Cast-Iron Pipe Clark Webb 
Simple Tests for Sewage and Water Treatment Plants ................... Alice L. Mathis 
Fact, Fallacy, and Philosophy W. H. Wisely — 
The Corey Sleeve William ate 
Biofiltration William Budd 


California Section—October 27-30, 1953 


-Mayor Elmer E. Robinson 
Liquid Assets of the East Bay Municipal Utility District John W. McFarland 


=> 
| 
Arizona Section—Ap 
| 
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Protection of the Sanitary Quality of Water in the Distribution System ....... E. A. Reinke 
Improvements in Operation Through Better Administrative Practices ........ M. J. Shelton 
Construction Joints in Concrete Floors of Reservoirs ...................... L. A. Hosegood 
New Developments in Water Well Photography Claude Laval Jr 
Water Works Problems in Small Towns John C. Hayes 
Design and Use of Precast Reservoir Roofs Carlos Yerby 
Discussion Paul Beermann 
Pumping With Internal-Combustion Engines C. A. Garnier 
Louise Carty 
Use of Ion-Exchange Resins in Water Analysis Remo Navone 
Recent Applications of the Amperometric Titrator and the Chlorine Residual Recorder 
Morley Weir 
Carrying Free Residual Chlorination Through a Water Distribution System ..George Y. Blair 
Problems Faced by Irrigation Districts Serving Domestic Water ................. Loy Flor 
Controlling Sand in Water Supply Systems John R. Rossum 
Panel Discussion—Watershed Control for Domestic Water Supply Reservoirs 
R. E. Dodson and Gordon Laverty 
Looking Ahead in Labor Relations J. Hunter Clark 
Public Relations and Opportunity for Your Water Department ............../ A. O. Putman 
Management Attitudes Toward Safety Engineering Kenneth N. Beadle 
Does Your Accountant Prepare Costs for Management? D. R. Malcolm Jr. 
Panel Discussion—How to Lead Men William J. Stephens, 
Ben Haggott, Lloyd D. Luckmann, Otto E. Never, and George C. Sopp 
Underground Travel of Chemical and Bacterial Pollutants 
P. H. McGauhey, R. G. Butler, and G. T. Orlob 
Water-spreading Operations in the San Gabriel Valley Finley B. Laverty 
Report Thomas T. Quigley 
Status of California Civil Defense Plans John S. Longwell 
The Effect of Federal Legislation on California Water Projects Clair Engle 


Canadian Section—April 6-8, 1953 


Guided Discussion—Assessment Procedure for Public Utilities Property ..Led by O. H. Scott 
Establishment of Rates for the Recovery of Capital and Operating Costs Allocated to Fire 
Protection Service R. H. Ellis 
Water Requirements for Community Fire Requirements 
Scarborough’s New Water Purification Plant Ronald Harrison and E. M. Proctor 
Guided Discussion—Water Supplies for Large Urban and Adjacent Areas 
Led by F. Y. Dorrance 
Short Courses and Certification of Water Works Operators G. H. Strickland 
The Buffalo Water Purification Plant F. W. Crane 
Guided Discussion—Joints for Water Pipes ................... Led by C. G. R. Armstrong 
Algae Control in Water Works D. H. Matheson 
The Initiation of a Metering Program for a City ’. E. MacDonald 
Guided Discussion—Current Problems in Water Works Systems ...... Led by I. P. Macnab 
Guided Discussicn—Breaks in Water Distribution Systems ......... Led by C. S. Anderson 


Canadian Section—Maritime Branch—-September 21-22, 1953 


A. C. Northover 
Guided Discussion—Problems in a Water Works System ...... Led by A. F. Wigglesworth 
Automatically Controlled Lime Treatment——Halifax Water System G. L. Renner 
Ground Water Supplies in the Maritimes T. L. McManamna 
Symposium on Fire Protection 

Costs and Financing Ira P. Macnab 

Underwriters’ Inspection, Insurance Rates, and Sprinklers W. G. Shakespeare 

Design, Construction, and Maintenance P. C. Ahern 


‘ 
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Chesapeake Section—October 28-30, 1953 


Address of Welcome Vayor August F. Walz © 
The Future Water Supply of Baltimore City Joseph S. Strohmeyer 
Discussion G. S. Requardt, Abel Wolman, and Harry B. Shaw 
Panel Discussion—Water Supplies—Better or Worse ....... Led by Robert L. Haywood Jr., 
W. McLean Bingley, D. K. Harmeson, and Edwin R. Cotton 
Watershed Control of Creek Clayton Hoff 
Utility Changes Required by Highway Programs Robert J. McLeod 
Discussion R. C. Willson 
Panel Discussion—New Water Works Material and Equipment ..Led by Bernard L. Werner 
Instrumentation and Controls David A. Wood 
Experiences With Mechanical-Joint Pipe Roy L. Orndorff and Justin E. Farrell 
Submersible Pumps for Municipal Application J. L. Frensdorf 
Panel Discussion—Special Filter Bottoms ................eeeceecees Led by Carl J. Lauter 
Leopold Bottoms . L. Stuppy 
Carborundum F. C. Roe 
The New Wilmington Filter Plant ... 


Cuban Section—December 3-5, 1953 

Florida Section—October 11-13, 1953 


Address of Welcome Vayor Chelsie J. Senerchia 
Response j Charles H. Helwick 
Some General Problems of the Water Works Industry Harry E. Jordan 
Projected Expansion of the Water Supply of Havana 
Manuel J. Puente and Jose Garcia-Montes 
Growth of Water Systems Due to Population Increases Charles E. Richheimer 
A County Commissioner Looks at His Water Problem and Its Solution ....R. Hosey Wick 
Hydrogen Sulfide Problems in a Small Water Supply 
Floyd DeCamp, John V. Miner, and J. Ernest Edwards 
The Desalting of Sea and Other Saline Water .............. C. E. Reid and F. A. Eidsness 
Panel Discussion—Water Main Extension Policies ................++ Led by David B. Lee, 
Stanley Sweeney, W. F. Savidge Jr, Charles H. Helwick, Max D. Holmes, and 
William A. Glass 
Harold D. Briely and Harry E. Wild 
How to Keep 10,000 Bosses Happy ........ Lois J. Schulze 
Preview of New Miami Southwest Water Treatment Plant Trip C. F. Wertz 


Illinois Section—March 18-20, 1953 
Pollution of Surface Waters eae C. W. Klassen 
Discussion Perry E. Miller 


Pollution Loads and Their Effects on Plant Operation John R. Baylis 
Industrial Water Sales by Public Systems W. J. Roberts 
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H. S. Merz and Melvin P. Hatcher 
Ressarch Weeds in Water Works ..........0cccccsesccssess L. C. Domke and Armon Lund 
Municipal Versus Home Softening T. E. Larson 
Discussion Glenn W. Bostrom 
3ettering the Management Job R. L. Peterson 
Judging Radio and TV Programs via Water Consumption James L. Weeks 
Group Discussion on Operating Problems 
Extensions Outside the City ....Lester E. Culverson 
Filtration Plant and Corrosion Problems Henry A. Haferkamp 
j. C. Moomau and Stephen C. Casteel 
Saving Money Through Safety Raymond J. Faust 
Panel Discussion on Diversion of Water Works Funds 
L. K. Crawford, Jason N. Daykin, and H. S. Merz 
Financing Water Works and Water Works Improvements Allan Blair 


Indiana Section—February 11-13, 1953 


Fluoridation of Public Water Supplies 
Status of Fluoridation 
Fluoridation in Indiana 
Feeding and Control Problems 
y. Paul G. Fulkerson, Robert J. Becker, and Marce Thalheimer 
Discussion George G. Fassnacht 
Report on Water Works Legislation Henry B. Steeg 
Design of a Package Water Treatment Plant =. H. Aldrich 
Activated Silica as an Aid to Coagulation A. E. Griffin 
Discussion ............+eeeee+-++++-M. P. Crabill, Harvey J. Goetz, and John A. Robbins 
Red Water and Its Prevention Philip S. Davy 
Water Witching by Air Photo Interpretation 
Robert Howe, Don E. Bloodgood, Harvey R. Wilke, and R. E. Frost 
Dollars and Sense in Water Works Operation 
Thomas J. Burrin, Charles L. Hale, and Howard W. Niemeyer 
H.D. Broth as a One-Culture Medium for Coliform Organisms .................. S. R. Kin 
Problems—The Water Works Kind 
Raising an Elevated Tank Harry J. Draves 
Locating a Break in the Supply Line Clyde Robbins 


Iowa Section—October 14-16, 1953 


Address of Welcome .. Mayor Lawrence A. Touchae 
Response Cliff W. Hamblin 
Water Works Safety Program 

Safety as Applied to a Water Works Utility Quentin Wildman 

Safety as Applied to Public Utilities Harold Scendt 
Panel Discussion—Corrosion Problems ...............ccccceccescees Led by M. K. Tenny 

Chemical Balance and Protective Film ROW 

American Standards Association Specifications for Cast-Iron Pressure Pipe 

Thomas F. Wolfe 

Panel Discussion—Water Works Management 

Let’s Go Fishing E. L. Filby 

Water Main Extensions H. V. Pedersen 
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Small Water Works Problems 
Reading, 
Water Meters and Maintenance 
Distribution Maintenance Herbert Murphy 
Francis M. Boag 


Kansas Section—April 22-24, 1953 


Municipal Bond Financing for Water Works Projects Harold Null 
Effects of Synthetic-Detergent Pollution on the Operation of a Public Water Supply Soften- 
ing Plant Russell L. Culp, J. J. Higgins, and Howard A. Stoltenberg 
The Use of the McIlroy Analyzer in the Design and Analysis of Pipeline Networks 
Glenn E. Hands 
A Comparison of Water Treatment Methods as Used at the Oklahoma A. & M. Experi- 
mental Treatment Plants Quentin B. Graves 
Innocents Abroad Gordon Mau 
The Installation of Gate Valves in Water Mains Under Pressure G. J. Manahan 
Panel Discussion—Cutting the Costs of Sewage Treatment 
Reducing Maintenance and Operation Costs Kenneth Pack and D. B. Kissinger 
Reducing Capital Expenditures for New Plants QO. O. Ediger and Ray Lawrence 
Panel Discussion—Long Range Planning for Water Utilities 
— The City of Wichita Water Supply Robert H. Hess 
The Kansas City Suburban Water Company L. S. McArthur 
Forecasting Distribution Requirements Harold Volkman 
Research in the Possible Transmission of Histoplasmosis by Water Dwight F. Metzler 
Cathodic Protection of Submerged Steel Surfaces F. A. Daniels 
Problems Encountered in the Distribution System ................Morrison B. Cunningham 
Panel Discussion—Fluoridation Chemicals and Equipment 
Flural as a Fluoridating Chemical O. E. L. Haff 
Hydrofluosilicic Acid as a Fluoridating Chemical Paul J. Bush 
Gravimetric Feeding of Sodium Silicofluoride Anthony Younger 


Kentucky-Tennessee Section—Sepiember 21-23, 1953 


Address of Welcome Vayor LeRoy Woodware 
Response Justin J. Davis 
Current Problems of the Water Works Industry Harry E. Jordan 
Preliminary Findings on Pollution Conditions in the Ohio River From Cincinnati, Ohio, to 
Safety in Utility Plants Robert W. Wilson 
Civil Defense and Its Relation to the Water and Sewage Works Industries ....J. S. Lindsay 
The Expansion of the Owensboro Municipal Industries ...................... E. A. Farmer 
The Economics of Adequate Leak Surveys ......c.ccecsescessvesececes Homer E. Beckwith 
The Effect of Air Conditioning on Water Consumption and Distribution 
Robert L. Lawrence Jr. 
Taste and Odor Control David C. Colebaugh Jr. 
Public Relations—An Opportunity for Your Water Department ............2 A. O. Putnam 
What Is New in the Water Treatment Field in Kentucky and Tennessee 
Nick G. Johnson and J. Wiley Finney Jr. 
Cathodic Protection for Water and Sewage Works Robert L. Spencer 
Engineering Reports and Rate Studies for Water and Sewer Systems ....J. Stephen Watkins 
The Importance of the Engineering Report and Rate Studies From the Financier’s View- 
P. M. Conway 
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“Michigan Section—September 3-4, 1953 


Address of Welcome ... Vayor Robert E. LeMire 
News of the Field John E. Vogt 
Compensation for the Superintendents of Water Works ................. Raymond J. Faust 
Design Factors of the Escanaba Water Filtration Plant Paul H. Johnson 
Water Supplies in Disaster T. L. Vander Velde 
Panel Discussion—Handling, Feeding, and Testing of Fluorides ....Led by W. L. Harris, 
Sidney DeBoer, Norman Ellis, Howard W. Greene, George Hazey, 

Walter Muhlitner, and Howard Rafter 

Centralizing Instrumentation and Control for Water Plants R. S. Dark 
Panel Discussion—Labor-saving Devices in Water Supply ............. Led by Jake Rubbo, 
Ray M. Harwood, Harold Huntley, Albert Sabo, and Paul Stegeman 

The Water Works Industry Looks Ahead W. F. Shephard 


Minnesota Section—September 1-5, 1953 


Response George J. Schroepfer 
Panel Discussion—Distribution System Records..................+4+ Led by Carl A. Flack 
Mains, Valves, and Hydrants Harold M. Johnson 
Service Connections George F. LaRoche 
F. M. White 
Laboratory Tests, Chemicals, and Equipment for the Small Water Plant R. D. Sawyer 
Detection and Elimination of Possible Wartime Water Contaminants Ross A. Thuma 
Mechanical-Joint Cast-Iron Pipe Thomas F. Wolfe 
The Winnipeg Aqueduct Harold Shand 
Panel Discussion—Cold Weather Operation of Distribution Systems 
Led by M. D. Lubratovich 
Hydrants H. H. Behlmer 
Thawing Frozen Services and Mains Paul Buccowich Jr. 
The Effect of Cold Weather on the Water Distribution System W. L. Wardrop 
The Water Works Industry Looks at Fluoridation A. E. Berry 


Missouri Section—September 27-29, 1953 


Panel Discussion—Importance of National Water Policy 
The History of National Water Policy W. W. Horner 
The Effect of National Water Policy on Water Supply and Stream Sanitation 
N. T. Veatch 
The Effect of National Water Policy on Missouri Water Resources .......... E. L. Clark 
Diesel Engines for Water Works Service Glenn C. Boyer 
R. H. Babcock 
Getting Your Story Before the Public Through Newspaper and Radio ....Charles Carter 
The Employee as a Catalyst in Creating and Maintaining Good Public Relations 
L. S. McArthur 
The Sparking Points in a Public Relations Program ................ Lawrence E. Martin 
Public Officials Don’t Wear Horns Vernie Crandall 
The 1952 Drought and Its Effect on Water Systems in Missouri 
The Bowling Green Story Burke Schuster 
Hydrology in Water and Sewerage Engineering ............................Stifel W. Jens 


Elements of Stream Pollution Biology ; zs | _..W. W. Hatfield 
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Developments in Standards for Water Plant and System Design . E. Brownell 
The Case for Paul F. O'Brien 
The Case Against ". T. Schrenk 
Modernizing and Expanding Existing Water Treatment Plants and Pumping Stations 
The St. Louis County Plant H. O. Hartung 
The City of St. Louis Water Plants “. E. Easterday 
Shall We Clean Our Well or Drill a New One? Dick Joslyn 
Can a Small Town Afford a Water System? William B. Owen 
Panel Discussion—Stabilization of Missouri River Channel and Its Relation to Existing 
The St. Charles Problem Walter Oelklaus 
The St. Joseph Problem Frank J. McAndrew 


Montana Section—April 24-25, 1953 


ona Led by John Morrison and Chet Eyer 
The Outlook for the Water Works Industry Charles H. Capen 
Nitrates in Drinking Water C. W. Brinck 
Present Trends in Water Works Construction .. Thomas B. Robinson 


Nebraska Section—April 16-17, 1953 


Address of Welcome Vayor Victor E. Anderson 
Response Harry L. Morris 
Midwest Power Pool and Its Operation Clarence Minard 
Dependence of Lincoln’s Well Supply Upon the Platte River ©. Bruce Meier 
Water Transmissibility of Underground Gravels in Lincoln’s Well Field ..Alden S. Metcalf 
Defense and Our Utilities MOFrrison B. Cunningham 
Deep Well Turbine Pumps Sert Gurney 
Stream Pollution Legislation and Sewer Service Charges D. R. Hill 
Panel Discussion—Utility Costs Experienced in Highway Changes ..Led by John W. Cramer 

Electric Utilities Glen Walker 


New Jersey Section—October 22-24, 1953 


Planning and Producing Slide Presentations Se ee 
Water Works Operation as Affected by Sewage and Waste Disposal Practices 
Robert J. Budrick 
New Developments Forum 
~ Membrane Filters John Spooner 
Materials Handling in the Water Works Plant Contiss 
Pipe .Herbert Eaton 
Usage Control of Industrial Process Water *. K. Banks 
Wrigglers in Public Water Supplies Thurlow C. Nelson 
Report Research Coordination Committee . E. Pallo 
Maintaining Well Production by Chemical Cleaning ...................... E. Gordon Linn 
Panel Discussion—Well Rehabilitation Works ..................06. Led by R. M. Leggette 
Calgon Treatment Jack A. Adams 
Cleaning Grover C. Mullin 
Discussion Virgil Every and August C. Schultes Jr. 


Superintendents’ Round Table Discussion Led by Roy Evans 


| 


LOCAL SECTIONS 


New York Section—aApril 16-17, 1953 


Address of Welcome Vayor Emory Strachen 
Field Surveys—A Prerequisite for E ficient Operation and Design of Distribution Systems .. 
Charles J. Knoener 
Metallizing | Howard Vanderpool 
A Report on New York State Comptroller's Committee on Water Resources .. 
James C. Harding 


New York Section—September 9-11, 1953 


\ddress of Welcome ............ Vayor George C. Owens 
. Levin and James K. Fraser 
Allan W. Ross 

Carman 


Diatomaceous Earth Filters 
Deep Well Pumps 
Round Table Conference 


North Carolina Section—-November 9-11, 1953 


Historical Development of the High Point Water Supply ’. F. Freeman 

Calculation of Storage Requirements for Water Supply 

bd» Charles Smallwood and D. N. Cote 
Water Inventories as Related to Development <. B. Rice 
Use of Polluted Water Sources for Emergency Water Supplies . M. Jarrett 

Progress Report on Stream Classification in North Carolina *. C. Hubbard 

Progress Report on Fluoridation Practices in North Carolina mil T. Chanlett 

Progress Report on Industrial Waste Research in North Carolina ..... Nelson L. Nemerow 


Ohio Section—September 10-11, 1953 


Address of Welcome yor Thomas A. Burke 
Cross-Connection Control—Is It W orth While ? Earl S. Hoyt 
New American Standards Association Specifications for Cast-Iron Pipe ... Thomas F. Wolfe 
Development of Cleveland Water Improvement Program Frank J. Schwemler 
Basis of Design for Water System Improvements J. W. Avery 
Administrative Problems “mil J. Crown 
Installation and Maintenance—Valves and Hydrants .F. H. Connors 
Extending Water Service to Fringe Areas Pic rce jailey 
Experience in the Use of Sulfur Compound Jointing Material . Garrity 
Water Quality Criteria as Related to Municipal Water Supplies ; Towne 
Fire Protection Requirements Harry L. Krieger 
Use of the Membrane Filter in Routine Water Analysis Elizabeth Collet 
Toledo’s Plans for Stabilization of the Public Water Supply tichard R. Henderson 
The Challenge of Taste and Odor Control Kenneth W. Cosens 
Panel Discussion—Problems in Cold-Water Softening Plants 
Merrill L. Riehl, Robert Shoup, George Swanger, and J. Howard Bass 
Standard Methods for Water Examination Waldron D. Sheets 
Experience Panel on Water Rate Adjustment .....,........2.00eeeeeeee Led by E. F. Leist, 
Wendell R. LaDue, William A. Gaige, Robert B. Holt, and George J. Van Dorp 


Pacific Northwest Section—April 16-18, 1953 


Preparation of a Water Works Disaster Plan ... - ...E. J. Allen 
\sphalt Reservoir Construction John L. Geren 
Thompson 
The Water Supply Problem in Korea Reginald oe 


High-Rate Filtration . H. Rice 
ie. 


Discussion 


| Jiscussi mn 
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Panel Discussion—Highway Construction Over Existing Underground Utilities 

The General Problem A. Riedesel 
The Municipality’s Problem ‘alter J. } J. A. Kuehl 

The Problem From the State Highway’s Standpoint 
W. P. Hughes, Val G. Rinehart, and W. C. Williams 

Panel Discussion—Cavitation in Water Works Systems 
Theory of Cavitation W. Tinniswood 
Solving a Field Cavitation Proplem W. A. Kunigk 
National Water Policy Forum Led by Robert E. Smylie, 
Orland Mayer, W. A. Galbraith, Tom H. Judd, Roy W. Morse, and Marshall Dana 
The Administrative Task of Influencing Peop'> John M. Swarthout 
Accident Prevention in Water Works Practice Fred Jones 
Water Charges Outside the City Limits .... Mark Wrestling 
The Portland Water Works System ................. George A. Marshall 


Pennsylvania Section—June 17-19, 1953 


Some Early Observations on the Operation of the New Filter Plant at Chester 
Kenneth C. Armstrong 
The Influence of Operating Data on Original Works on the Design of Extensions to Major 
Filter Plants: 
Panel Discussion—How Should the Costs of Highway Relocation Be Met and by Whom? 
Led by 1. S. Sahh, 
Ellwood H. Aldrich, J. G. Carns, and Charles F. LeeDecker 
Recent Investigations on Ground Water Conditions in the Pittsburgh Area ..R. M. Leggette 
Corrosion of Water Mains John R. Baylis 
Forestry and Watersheds 
Research and Experimentation in the W: ater Works Field 
Martin E. Flentje and R. Rupert Kountz 
The Development of an Ultrasonic Flowmeter William B. Hess and R. C, Swengel 
The Price Index—Past and Present-Day Costs in the Water Works Field ...Henry H. Fick 


Rocky Mountain Section—September 21-23, 1953 ne 


Sewaze Effluent Reclamation for Industrial and Irrigation Use 
A. E. Greenberg and Jerome S. Thomas 
Problems of Water Works in a Rapidly Expanding Community Glenn E. Hands 
Panel Discussion—Fluoridation of Public Water Supplies 
Charles Wright and Charles G. Caldwell 
Watershed Recreational Problems ‘red A, Thompson 
Development of the Law of Underground Waters ...Charles D. Harris 
The Consulting Engineer’s Contribution in Evaluating and Designing Municipal Facilities .. 
William F. Turney 
Location, Development, and Protection of Ground Water Supplies 
Correlation Between the Civil Defense Command and the Municipal Water Works .. 
ID. H. McAnally 
Southeastern Section—-March 23-25, 1953 


Meeting New Water Supply Problems in Newly Annexed Areas Paul Weir 
Mechanics of Installing Water Mains in Newly Annexed Areas Roy Ruggles 
Relocation of Water Mains on Highways Due to Construction 
W. H. Weaver and Francis B. McDowell Jr. 
Discussion Led hy John R. Bettis 
* roblems in Handling Manganese in Water Works Filters and Basins Robert S. Ingols 
- Discussion Led hy Lowell Cady, 
Clyde Angle and F. L. Futral 


LOCAL SECTIONS Jour. AWWA 


>. N: Wallace Jr. 

Water Works Survey and Conservation—Panel Discussion ........ Led by William Hudson 
J. A. Frank 

N. M. deJarnette 
Led by Robert E. Stiemke, 


W. H. Weaver, H. L. Dooley, John T. Briscoe Jr., and John Pearson’ 
Southwest Section—October 18-21, 1953 
The Necessity for the Conservation of the Water Resources of Texas ........: \. P. Rollins 
Legal Aspects of the Development of the Water Resources of Texas Victor W. Bouldin 
Panel Discussion—The San Jacinto River Water Supply for Houston 
Brief History of Houston Water Works and Introduction of Subject ..Frank N. Baldwin 
Basic Preliminary Investigation for the San Jacinto River Supply G. L. Fugate 
Dam Construction Notes Elmer Gardner 
Design Data on Dam Pumping Plant and Canals Frank H. Newnam Jr. 
The Finished Product Clyde R. Harvill 
Area Industrial Water Needs and Services to Be Provided by Proposed Supply 
L. H. Earnest 
Proposed and Future Water Distribution Mains in Vicinity of New Purification Plant .... 
W. K. Van Zandt 
Panel Discussion— Meter Testing and Maintenance .................. Led by C. A. Sanders 
Shop and Field Testing Clyde M. Smith 
Small-Town Metering Problems J. S. Williams 
Effect of Meter Sizes on Maintenance V. R. Schmidt 
Basic Safety Practices, Including Passenger Car and Truck Automotive Transportation .... 
J. U. Parker 
L. A. Martin 
Guides for the Selection of Chemical Feeders P. A. Coffman Jr. 
Panel Discussion—Office Management—Its Methods and Their Value to the Water Works 
QO. Linguist, Marion R. Ulmer, and Harry E. Steenson 
The Dallas Water Emergency and What Was Done to Relieve It Karl F. Hoefle 
Increasing Water Resources in Texas—-The Dallas Operation Fetes Irving P. — 


Virginia Section—November 4-6, 1953 7 


Algae Control and Fish Life in Fresh-Water Reservoirs 
Virginia’s Annual Short School for Water Works Personnel 
Automatic Booster Stations Charles E. Moore 
The Practical Application of E.T.S.—Chlorine to Air-Conditioning Water ....B. G. Switzer 
Newport News’ Fifteen-Year Distribution Plan Seckwith 
Panel Discussion—Some Problems of Small Water Works ..... Led by W. Frank Chapman, 
A. K. Roop Jr., J. D. Rives, L. Z. Johnston Jr., J. A. McWhorter, F. F. Funk, 
R. L. Howe, and W. T. Wells 
Panel rons Led by Linn H. Enslow, 
FE. C. Meredith, Marsden C. Smith, and Kenneth J. Carl 
Experience With Solids-Contact Clarifiers in Southeastern Virginia 
Harry N. Lowe Jr. and Richard P. Schmitt 


Water Supplies in Emergencies . P. Kramer 
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Panel Discussion—New Water Works in Virginia .................. Led by Richard Messer 
Clarksville’s New Plant William F. Freeman 
Emporia’s New Plant ’. F. Middleton 
South Hill’s New Plant Robert B. McNutt Jr. 
Chesterfield County’s New Plant Warren C. Perrow 


West Virginia Section—September 3-4, 1953 


The Preparation and Use of Chlorine-activated Silica ........................A. E. Griffin 
Maintenance and Repair of Water Meters Russ Olsen and M. B. Stewart 
The Advantages of Caustic Soda in the Treatment of Water Supplies 
Dwight L. Jack, R. L. Henry, and M. E. Flentje 
Municipal and Industrial Water Softetiing .............ccccscncccseseccevcs Eskel Nordell 
Panel Discussion—Water Well Cleaning 
An Experience With Water Well Acidizing at Shrewsbury, W.Va. ......... H. W. Pitts 
Water Well Cleaning With Calgon at Princeton, W.Va. ................. Nick Leshkow 
A Pictorial Report on the Dental Health of Children Living in a Natural-Fluoride Area of 
Morgantown’s Water Supply Speiden 


Wisconsin Section—September 22-24, 1953 


Address of Welcome ........ Walter M. Swietlik 
Washing and Maintenance of Filters John R. Baylis 
Taste and Odor Experiences William U. Gallaher 
Discussion sruno J. Hartman, Jerome Zufelt, Hubert J. Evers, and Gerald A. Rohlich 
Summary of Ground Water Conditions in the Milwaukee-Waukesha Area 
William J. Drescher 
The Use of Polyphosphates for Well Cleaning and Iron Sequestration ....Lloyd L. Klinger 
Discussion . Verne A. Somers, H. F. Weckwerth, and U. W. Baker 
Installation, Maintenance, and Repair of Hydrants William Hammann 
The Economic Selection and Replacement of Pumping Equipment 
Discussion 
Procedures for Preparing Depreciation Schedules \. R. Colbert 
Discussion . A. Reynolds and William Snell 
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ANNUAL MEETINGS 


Section Membership at Time of, and Total Attendance at, 
Section Meetings—1949-1953 


| 1949 | 1950 | 1951 


SECTION l j | 
| Mem- | Attend | Mem- | Attend- | Mem- |Attend-) Mem. | Attend | Me m.- | Attend 
| bership| ance | bership) ance venti ance | bership) ance | bership} ance 


| 


\labama- Mississippi. 164 | 140 7 141 163 | 181 400 | 
\rizona§.... 93 72) 154 173 

California§ .. . 26 | ,267 | 1,028 | 1,252 | 1084 | 1126 
Canadian§ . 485 51! S31; 756 581 | 617 
Chesapeake... . 2 : 250 | 224 
Cuban... 52 | 2 
Florida z= . 287 
Illinois 5 418 | 407 
Indiana...... 207 | 2 25 2 2 33. 392 | 330 | 386 
lowa 5 | 182 | 178 
Kansas. 2 170 
Kentucky- Tennessee. 5 203 
Michigan 4 164 
Minnesota 79 106 
Missouri. . ~ 242 
Montana 107 
Nebraska... . 224 
New England tT | t 
New Jersey§$ 311 318 
New York§ 375 | 355 
North Carolina. . . 261 | 294 
Ohio 297 | 252 
Pacific Northwest . 267 | 34: 346 
Pennsylvania 215 | 45: 204 
Rocky Mountain 122 5 125 
Southeastern. . 220 3 | 205 
Southwest. . | 659 7 795 702 582 803 
Virginia... . 167 5 237 | 226 
West Virginia... 87 2 130 2 120 
Wisconsin 143 5 2 305 176 314 181 288 


2 
2 
22! 
16 
15 


* No record of attendance. 

t No regular meeting scheduled. Membership given as of dates of conferences. 

t Regular meeting cancelled. Business meeting held at annual conference. 

§ Only one of section's meetings recorded 
Joint meeting. 
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_ Binding the Year’s Journals 


Through the cooperation of the Library Binding Institute, an organization 
of binderies which specializes in binding publications into volumes, arrangements 
have been made to give information and assistance to AWWA members who 
want to have their JouRNALs bound. This work may be done in accordance with 
standards of materials and construction required for durability, service, and acces- 
sibility by college, reference, and public libraries. The American Library Associ- 
ation and the Library Binding Institute have cooperated in promulgating 
“Minimum Specifications for Class A Library Binding” based on research and 
production and performance experience. 

A committee of the American Library Association has certified responsible 
and reliable library binderies which have proved able to meet these specifications. 
To obtain standard quality binding, simply request Class A binding at any certified 
bindery. In obtaining price quotations, state the three dimensions of the volume. 

Names and addresses of certified binderies in your area are available from 
the Library Binding Institute, 501 Fifth Avenue, New York 17, N.Y. Before 
sending copies to the bindery: 


1. Check for missing issues and check each issue for defects, missing pages, 
etc. Be sure to include the volume index. 

2. Tie the twelve issues together carefully so that nothing is crumpled or 
torn. 

3. Write out definite instructions giving your preferences on the following 
points : 

a. Color of binding (one of the following standard colors should be se- 
lected: dark green, dark blue, black, brown, or medium red). 
b. Whether the advertising sections and/or paper covers are to be bound 
the volume. 
. c. An exact copy of the text to be lettered in gold on the backbone. A 
common form is: 
Journal—1# in. from top Vol. 45—4} in. from bottom 
AWWA-—2} in. from top 1953— 3} in. from bottom 
d. If you have had Journats bound before and went your set to match as 
_ closely as possible, send a previous volume as a sample. If you want an ap- 
proximate match, send a “rubbing” of the lettering on a previous volume and 
indicate the color. 

If satisfactory arrangements cannot be made, or if there is any difficulty, 
advise the AWWA office and steps will be taken in cooperation with the Library 
Binding Institute to assure you proper service. 

By arrangement with AWWA, University Microfilms, 313 N. First St., 
Ann Arbor, Mich., is making a microfilm edition of the JouRNAL available to 
regular subscribers at a price comparable with the cost of library binding. The 
cost of the 1952 volume was $7.95. 
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Quarantine is customarily lifted at 
this time of year to let all those stricken 
with acute contributionitis out into the 
open for the Christmas holidays—one 
respect, at least, in which the regimen 
of Editors Anonymous has been a little 
laxer than that of that other organiza- 
tion distinguished by its anonymosity. 
The letdown, of course, can’t be con- 
sidered too surprising in view of the 
fact that Editors Anonymous has al- 
ways measured its success rather than 
its failure by the number of its  re- 
turnees. Thus, in this year’s dis- 
anonym zation of those who did P&R’s 
dirty work, we haven't been above 
hinting—and rather broadly—at the 
number of years of recognized seizure 
suffered by each anonym. 

To the unedified, we need perhaps 
explain that Editors Anonymous has 
now been in business for six long years, 
containing those who have developed 
such a taste, or even craving, for P&R 
that they have contributed the clippings 
and ineredibilia that are its raw mate- 
rial. Those whose scissoring seizures 
have been both strong ‘and persistent 
have been diagnosed /ncurable—a state 
rarely attained at first exposure, as it 
was this year by a Texan. When the 
attack rate is on the borderline be- 
tween chronic and recurrent, the diag- 
nosis is Deetees uneasy of at- 
tainment in one swell foop. The 
Shakes are a little less frequent in their 


also 


indulgence, and the Jitters only occa- 
sional and sometimes even unaware. 
All these together are responsible for 
that frequent state of nonsensibility 
that characterizes these columns, and 
we who merely minister to their seiz- 
ures wish them more—or should we 
say higher—power. These, then, be 
they : 
Incurables 


| 
Rk. | 
1, | 


Hansen® D. B. Williams* 
Symonsé P. S. Wilson® 


Deetees 
.. Jones* M. J. 
R. LaDue* W. V. 
Shakes 


M. DeJarnette* 
M. Diven' 


Harper 


Rolf Eliassen* 
Hugh Kellner?’ 


Jitters 


S. Pardoe 
>. E. Payne 


Lafrenicre 


. E. Blakely 
Lordley 


R. Brown* 


M. E. Flentje? 
J. L. Ford Jack Service® 
. V. Ford :, R. Scott 
N. J. Goode ©. A. Sigworth® 
. L. Heck N. Thompson 
R. Howson Tygert 
T. Ingram Vogt 


B. Kirchman A. Welch? 


To all these, Merry Christmas and 
Happy Relapse! To all who may have © 
heen similarly tempted, Merry Christ 
mas and Happy Lapse! To all, Merry — 
Christmas ! 


Continued on page 30 PER) 
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PERCOLATION AND RUNOFF 


Vol. 45, No. 12 


ntinued from page 29 P&R) 


AMERICAN 
WATER WORKS 
ASSOCIATION 


Water in politics these days seems 
to be stirring up more widespread ex- 
citement than politics in water has ever 
been able to muster—so much, in fact, 
that it has been getting the same kind 
of bi- or un- or nonpartisan attention 
that foreign policy has at times seemed 


to rate. Thus, in the campaign just 
past, candidates for almost everything 
almost everywhere spoke up strongly 
for more and better water, however 
leaky their suggestions for financing it 
may have been. Not party at all, but 
lungpower most often determined which 
side spoke loudest for whatever water 
supply project promised to be most 
popular. All of which elevated water 
works men almost to the level of babies 
in the affections of the votogenic. 
Particularly in New Jersey was wa- 
ter supply prominent in every platform, 
from that of village council candidates 
to that of the gubernatorial aspirants. 
And though it was clearly not water in 
which Republican hopes sank there, 
Governor-elect Meyner did manage to 
add volume to his water works with a 
call for a bigger share of the Delaware 
than his opponents had been willing to 
accept under a_ projected interstate 
agreement. In New York State, too, 


with another drought busy bottoms- 
ing-up reservoir after reservoir and 
drying down well after well, every cam- 
paign was virtually waterlogged, tap- 
happy candidates going after every 
drop from the clouds to the Canadian 
vorder. Even specifically, water sup- 
ply was an issue, involved in two of 
the nine constitutional amendments 
which appeared on the statewide ballot. 
Approval of the first of these lets Leg- 
islature: authorize borrowing by mu- 
nicipalities to develop supplies of water 
in excess of their own needs for sales 
to other public corporations and im- 
provement districts ; and authorize bor- 
rowing by public corporations and im- 
provement districts, jointly or in 
specific proportions, to provide for a 
common supply of water. Approval of 
the second, unfortunately, will bar any 
further river regulation in the Adiron- 
dack and Catskill Mountain state pre- 
serves unless separate constitutional 
amendments for each project are 
adopted, but, there, water wasn't deep 
enough in the politics, permitting. wild- 
lifers to confuse the issue to the extent 
that even the usually thoughtful New 
York Times took the side of the trout 
fisherman against that of the flood con- 
troller and the water supply developer. 

All this is not to suggest that politics 
in water is any less exciting than it 
ever was, but it seems not too un- 
likely that the more water is in poli- 
tics, the less politics will be in water. 
At any rate, where the people get in- 
terested enough in the issue to make 
their politicians realize that it is one, 
there seems real promise that a first 
step has been taken toward public de- 
mand for an efficient administrative 
set-up—carrying the bi- or un- or non- 
partisanship to its reasonable conclu- 
sion. 

“'Tis the season to be jolly. 


(Continued on page 32 P&R) 
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AQUA NUCHAR 
DOSAGE 
REQUIRED - 


PEAKS DON’T COUNT 


in}'your carbon budget 


Whenever taste and odor increase in your water supply it is neces- 
sary to use more Aqua Nuchar Activated Carbon. Don’t blame 
the Aqua Nuchar if your dosages are insufficient because it is 
always the same quality and will adsorb with its usual speed the 
objectionable algae and trade waste tastes and odors. In addition, 


a quick increase should a greater requirement arise. However, 
it must be remembered that when these sudden intensifications in 
taste are cured and required dosages fall back to normal, the 
amount of exfra Aqua Nuchar added must be eliminated. 


constant dosages of Aqua Nuchar will serve as the foundation for a 


To show your water plant operators and superintendents the exact 
amounts of Aqua Nuchar Activated Carbon required, our experts 
from our Technical Service Department will give a complete 
Threshold Odor Survey without obligation. Furthermore, they 
will advise them how to use Aqua Nuchar Activated Carbon with 
other chemicals. To obtain the palatable water your consumers 
desire, Industrial is ready to assist. 


New York Central Building Pure Oil Bldg. 
230 Park Avenue 35 E. Wacker Drive 


rod rial New York 17, N. Y. Chicago 1, tinois 


Lincoin-Liberty Bldg. 2775 S. Moreland Bivd. 


division west virginia pulp and paper company Philadelphia 7, Pa. Cleveland 20, Ohio 
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PERCOLATION AND RUNOFF 


(Continued from page 30 P&R) 


A snap to make water conservation 
automatic during shortages has been 
incorporated into a valve device in- 
vented by Wilfred C. Swanker of the 
Cleveland engineering firm of Grothe 
& Swanker, Inc. The unit, which has 
been offered royalty-free to the city of 
Cleveland, is designed for wire-sealing 
to home sill cocks, where it would cut 
off the flow to hoses and sprinklers 
whenever the water pressure 
dropped to a predetermined critical 
level, and then snap open again when 
normal pressure was restored. The 
seal, of course, is the trap on the tap 
snap that gives it teeth. 


area 


Offered for sale is a complete water 
utility, the Lake Tamarack Water Co., 
serving a community of approximately 


Vol. 45, No. 12 


The system includes four wells and two 
storage tanks. Most of the distribu- 
tion system is buried below frost line 
for all-year operation. Inquiries are 
being received by M. Roger Harden, 
Treasurer, Lake Tamarack Water Co., 
Hamburg, N.]J. 


Seattle Ho means lots of dough, 
particularly for travel expense. Thus, 
word of a new Internal Revenue Bur- 
eau ruling that permits all taxpayers 
now to deduct their convention costs 
as business expenses is mighty good 
news from a usually revilable source. 
Credit for the new credit goes to one 
Rita Callinan, a Buffalo law firm sec- 
retary who deducted a $400 expense of 
a secretaries’ convention in California 
on her 1948 return and then fought 
the Bureau for five years to win her 


point. Make your reservations now! 


200 homes in Sussex County, N.J. 


(( ontinued on 


LIMITORQUE 


From coast to coast, hundreds of LimiTorque Controls 
are in service in water works and sewage disposal plants © 
for automatic or push-button operation of valves up to- 
120 inch diameter. Why is acceptance so widespread ? 
Because LimiTorque Operators are designed to provide — 
depend ble, safe and sure valve actuation at all times. 
LimiTorque is self-contained and is applicable to all 
makes of valves. Any available power source may be 
used to actuate the operator: Electricity, water, air, oil, 
gas, etc. 

A feature of LimiTorque is the torque limit switch which 
controls the closing thrust on the valve stem and pre- 
vents damage to valve operating parts. 


Write for Catalog 


PHILADELPHIA GEAR WORKS, Inc. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 


New York e Pittsburgh © Chicago © Houston © Lynchburg, Ve. 
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WITH EASIER, 


FASTER 
INSTALLAT ATION 


OF AMERICAN’S 
REINFORCED CON ETE 


pes. 
PRESSURE PIPE 


'. » Excavation costs are lower No need for bell-holes or 


ible joints allow for minor changes jn grade or — nt... offer protection against 
normal earth settlement. 

Contractors can use standard equipment and se mi skilled labor to lay reipforced 
concrete pipe. Joint closure 1s, simple and economical. Rubber gasket joints provide a 
safe, positive closure and eliminate costly welding or caulking 

Inamediate backfilling is recommended- and eliminates open trench hazards and 
costly, worrisome traffic problems. 

You can realize these savings in installatian costs and substantially reduce over-all 
pipe-line .costs 

At the same time, the superior design, materials and workmanship which reflect 
American's 45 years of specialized e wai nce in this field assure you of highest quality 
and maximum performance. 

Write or call today for complete inform: ation. 


Concrete pipe for main water supply lines. storm 
and sanitary sewers, subaqueous pipe-lines 


Td ha P. O. Box 3428, Terminal Annex, Los Angeles 54 
ei Main Offices and Plant: 4635 Fire ptone 
PIPE AND CONSTRUCTION CO. ] with Gate, California. LOgan 82271 


istrict Sales Offices and Plants~ 
akland + San Diego + Portland, Oregon 
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Tougher’n Suffern is hard to get 
when it is Suffern’s water supply that 
is threatened. Thus, last month when 
the New York State Thruway Author- 
ity took its first steps toward moving 
the polluted Ramapo River within seep- 
age range of the village’s three new 
artesian wells, thereby to get it out of 
the way of the New York-Albany su- 
perhighway, village officials pulled no 
punches. No sooner had Thruway 
men put in an appearance to make test 
borings near the well field than the 
whole Suffern police force turned out 
to “escort” then off the scene; a 24- 
hour armed guard was posted ; suit was 
brought in the state supreme court to 
obtain a permanent injunction against 
the river relocation; and public opin- 
ion was marshaled to the cause of thirst 
comes first. Against this all-out com- 
bination of shotgun, lawsuit, and pub- 
lic protest, the already battle-scarred 
Thruway Authority had little taste for 
struggle. So a crew of seventeen of- 
ficials from its own staff and that of 
the state attorney general’s was dis- 
patched to the Suffernots to make 
peace, offering: (1) to place a perma- 
nent cap on the reserve well over which 
the new course of the river was to run 
and to put down a new well near the 
other two, approximately 100 ft from 
the river; (2) to pave about a mile of 
the new course of the river from a 
point 4,000 ft upstream of the wells to 
prevent their pollution by seepage of 
the river water; and (3) to maintain 
the paved portion of the stream for- 
ever at no cost to the village. Thus 
appeased and pleased, the village of- 
ficials were, at last reports, ready to 
accept the solution if their own engi- 
neers and chemists were willing to 
accept the capitulation. 

That tough, unfortunately, isn’t easy 
for water works men to get when it’s 
system to be moved 
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at the pleasure of the highwaymen, for 
then it’s “only money’—the utility’s 
and/or the taxpayer’s—that’s at stake. 
But, borrowing a slogan from the 
United Hospital Fund, “Give Them 
Health,” and you really give them hell- 
plus, and leave them helpless. 


William P. Haendel, formerly sales 
representative for Neptune Meter Co. 
in Wisconsin, has been appointed sales 
manager for the Chicago district, which 
includes Illinois, Minnesota, Wiscon- 
sin, the Dakotas, Michigan, and north 
ern Indiana. He has been in the water 
works equipment field for more than 
30 years, including almost 10 years as 
a manufacturing plant superintendent. 


It’s soft soup rather than the ex- 
pected soft soap that has been issuing 
of late from the public relations depart- 
ment of the Dow Chemical Co. with 
the issuance of a special feature tying 
in soft water with tasty soup recipes. 
Sent to some 1,700 newspapers and 500 
radio homemaking editors all over the 
country, but particularly in the hard- 
water states, the feature is directed 
primarily at selling soft water, though 
incidentally, of course, enlarging the 
market for Dow softening chemicals 
and equipment. Skipping the inconse- 
quentials from beef suet to onions and 
leeks, we give you “End-o’-the-garden 
Soup (for freezing or canning)” 

“In canning by the water-bath 
method, be sure to use soft water in the 
processing kettle to avoid the unpleasant 
scum which adheres to the jars when 
hard water is used during the boiling 
period. Soft water will also prevent a 
blackened inside aluminum kettle. 

“Use of soft water is one of the tricks 
of commercial canners that is not com- 
mon knowledge to the homemaker.” 


Peas porridge hard, peas porridge 
soft. 


(Continued on page 36 P&R) 
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BOARD OF PUBLIC AFFAIRS 
MILLERSBURG, OHIO 


June 24, 1953 


Simplex Valve & Meter Co. 
Philadelphia 42, Pa. 


Gentlemen: 


We a Simplex Venturi ma 
Pr from the City of Wooster, Ohio. This 
meter was sold to City of Wooster on May 4, 1912. 


We plan to install this meter on our main line 
ateMillersburg, Ohio Water Plant. Will you 
please™sead we descriptive information 
list for this meter. 

Markings on identification plate are as follows: 
8" Tube 4" Throat #8-43-548-G.D. MSD 38.187 

May 4, 1912 Markings on Cover Plate #546 


Address reply to: C. R. Deitrich, Supt. of W.W. 


Respectfully, 


C. R. Deitrich 


Simplex Meter and 
Venturi Tube recently 
installed after service 

of over 40 years! 


For details, write: Simplex Valve & Meter om . 
6784 Upland Street, Philadelphia 42, Penna. 


SIMPLEX” 


ALVE METER COMPANY 
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Willard F. Rockwell resigned in 
September as assistant to Secretary of 
Defense Charles E. Wilson and has re- 
turned to Rockwell Mfg. Co., of which 
he is chairman of the board. Originally 
assigned to Mutual Security Agency 
when he joined the Administration ear- 
lier this year (see March P&R, p. 44), 
Col. Rockwell helped evaluate Ameri- 
can aid abroad as assistant to MSA 
Director Harold Stassen. He joined 
the Defense Dept. April 1 and worked 
first on reorganizing the Army and 
Navy Munitions Board into the new 
Office of the Assistant Secretary for 
Supply and Logistics. Later he went 
to Paris to confer with NATO groups 
on munitions procurement, and then 
spent three weeks inspecting munitions 
supply sources in NATO countries. 


(Continued on page 38 P&R) 


ANCHORED CLAMP for 
MECHANICAL JOINTS 


Also Cl-60 charcoal cast iron bolts for me- 
chanical joints; bell-joint Leak Clamps and 
Gasket Sealer Compound. 


Write for information 


H. CARSON COMPANY 
1221 Pinson St. Birmingham, Ala. 


Marlow Pumps oi Ridgewood, N.J.. 
maker of  self-priming centrifugal 
pumps, has merged with Bell & Gos- 
sett Co., Morton Grove, IIl., which 
makes hot water circulating pumps, 
flow control valves, and other heating 
specialties. The merger involves a 
pooling of resources and facilities, but 
both product lines will retain their 
individuality. 


A M Rawyn, chief engineer and gen- 
eral manager of the Los Angeles 
County Sanitation Dist., has been 
elected chairman of the California State 
Water Pollution Control Board, on 
which he has served since the organiza- 
tion of the board in 1949. He succeeds 


Warren T. Hannum, retired State Di 


rector of Natural Resc rces. 


6 Reasons why 


PALMER SURFACE 
WASH SYSTEMS 
are specified by 
water works engineers 


. Prevent Sand Beds From Cracking. 
. Eliminate Mud Balls. 

. Save Wash Water. 

. Lengthen Filter Runs. 

. Higher Rotes of Filtration. 
. Better Tasting Water. 


Write today for Bulletin 451 and a list of water 7 
pvrification plants thet have gone modern 


STUART CORPORATION a, | 


516 N. CHARLES ST., BALTIMORE.L MD. 
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a Yoke Pret 
for EVERY SETTING 


Ford Yokes are made in styles to meet 
every meter setting condition indoors 
- or out. Regardless of location, the Ford 
Yoke makes settings easier, removes 
pipe strains, saves labor and keeps 
meter connections permanently aligned 
for fast changes. Roughly, Ford Yokes 
are made in three styles: - 
1. Riser Yokes, to use where the __ 
meter must be raised above Pose 
the service line. ee 
. Angle Yokes, to satisfy a ver- 
tical inlet, horizontal outlet 
condition. 
. Straight Line Yokes, for set- 
ting meters in a_ horizontal 
line without raising the level © = 
of the meter. 
Every Ford Yoke is permanently satis- 
factory. Send for full information. 
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a FOR BETTER WATER SERVICES 
THE FORD METER BOX COMPANY, INC. Wabash, Indiana ough | 
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Plenty of drought about it these 
days—the U.S., we mean, and particu- 
larly the Northeast—and the headaches 
it has been giving water works men 
have been only part of the story. Au- 
tumn itself took a beating, a good many 
of the leaves of New York and New 
England skipping their usual colorama 
for a dull brown and a quick drop. 
Hunting seasons were postponed, this 
time to save the forests rather than 
their inhabitants; and in Rhode Island 
even freshwater fishing had to be sus- 
pended when the waters left became so 
crowded that fish could be scooped out 
in pail or basket. Bears, dried out of 
their normal diet, took to foraging in 
civilized kitchens and garbage pails, 
colleges were closed when just plain 
thirst overcame the thirst for knowl- 
edge, football fields became too hard 
to play on, and hydrants ran dry, neces- 
sitating emergency firefighting supplies. 

Sut in New Jersey, birdwatchers were 

tickled just pink, when the drought 
drove golden plovers, yellowlegs, do- 
witchers, turnstones, egrets, herons, 
terns, and many unusual species of 
sandpipers from their usual inaccessi- 
ble haunts to the shallowing reservoirs. 
And out in Horse Cave, Ky., Horse- 
cavians were busy praying that it 
wouldn’t rain, drought-stricken though 
they were, because someone left 45,000 
unwanted gallons of arsenic trichloride 
dripping on a railroad siding ready to 
gas the community into unlivableness 
if combined with water. It is an ill 
wind all right, but we’ll take sparrows 
and lend Horse Cave our umbrella if 
it will only make with the moisture 
before we have to ride New York’s 
subways during another binge of 
bathlessness. 


Hold tight is our advice to Cali- 
fornia Section Chairman Goit, hanging 


on to the right side of the Old Oaken 
Bucket above, for though Morrison 
Cunningham is posing there as AWWA 
President, you can be quite sure that 
he hasn’t forgotten that he’s a South- 
west Sectioneer, and the feel of that 
prize is going to make him that much 
more anxious to be its custodian one 
of these days. Soon, too, he'll vow, 


for the picture, taken at the recent San 
Francisco meeting of what is now 
AWWA’s largest section, doesn’t do 
justice to the steady Southwestward 
pressure that has been exerted on the 
bucket over the past year. And though 


October’s jump of 7 members stil 


left the Southwest 133 short of Cali- 
fornia’s 1,074, it isn’t going to take 
many months of gaining at this rate 
to break the 13-year monopoly that has 
kept the prize on the lower West Coast 
ever since it was established in 1939. 
Of course, “California, here we come” 
may find California on its way, too— 
onward and upward toward its second 
thousand. To “hold tight,” in other 
words, may mean to let go with both 
barrels! 


(Continued on page 40 P&R) hii 
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to specify over-sized in 


NOWORRY 


over low flow capacity 


NO NEED 
to buy bigger and bigger pumps... . 


...When you protect pipe lines — 


with BITUMASTIC’ 70-B ENAMEL 


lines don’t “shrink”? when the 
interior surfaces are coated with a spun 
lining of Bitumastic 70-B Enamel . . 
because this durable enamel prevents 
rust, corrosion. incrustation and 
tuberculation. 

When the inside diameter of your 
pipe line stays the same through the 
years, you select pipe solely on the 
basis of desired capacity. You don’t 
waste money by specifying over-sized 
pipe in order to allow for future 
“shrinkage.”’ When your pipe line’s 
coefficient of flow stays high, you don’t 


have to replace pumps with bigger ones 
that cost more to buy and operate. 

Bitumastic 70-B Enamel is equally 
effective in protecting exterior sur- 
faces of pipe lines. It prevents pitting 
and leakage caused by soil corrosion. 
Give your steel pipe lines lasting pro- 
tection, inside and out, with Bitumas- 
tic 70-B Enamel. Write for details. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 12051, Pittsburgh 19, Pa. 
District Offices: Boston, Chicago, Los Angeles, New York, Pittsburgh, and Woodward, Alabame 
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Scotland G. Highland, who retired 
as superintendent and generai manager 
of the Clarksburg, W.Va., Water 
Board earlier this year, died on Oc- 
tober 25 at the age of 74. He had 
served the board for 44 years, and was 
its general manager for all but the first 
three. 


Donald B. Williams, who has been 
in charge of purification at the Brant- 
ford, Ont., water works laboratory, 
has crossed the border to come to 
Ottumwa, Iowa, where he will be 
in charge of treatment for the water 
works 


A new Ring-Tite coupling has been 
developed by Johns-Manville for its 
Transite asbestos-cement pipe. The 
new coupling (see cut) involves a re- 
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design of the basic sleeve and two 
rubber rings comprising the hitherto 
standard Simplex coupling, and is said 
to speed and simplify installation. 
Grooves cut in the inner wall of the 
sleeve position the rubber rings accu- 
rately, automatically centering the pipe 
ends and allowing room between them 
for expansion. The shaped contours 
of the pipe ends permit easier insertion 
through tapering and a shoulder which 
acts as a stop as the ring slides along 
the surface. 


Russell Suter, who retired in 1948 
as executive engineer for the New 
York State Water Power and Control 
Commission, died during the month of 
October. He had been serving as con- 
sultant to the New York City Board of 
Water Supply on its Delaware project. 


(Continued on page 42 P&R) 


For Public Water Fluoridation 
Sodium 


(Dense Powder) 


Sodium Fluoride—98% 


(Dense Powder or 


White or tinted blue 
Minimum of dust in handling 
Minimum of storage space 


Available in bags and drums 


The AMERICAN AGRICULTURAL CHEMICAL Co. 


50 Church Street, New York 7, N. Y. 
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Modernization with Rensselaer — a 


The Old Port Washington, Wisconsin, Water plant is now one “i 
of the most modern filter plants in the country. 
The illustration shows the pump room, entirely equipped with sis aie, 
Rensselaer gate and check valves. All gate valves 4 inch and 
larger in the entire plant are also Rensselaer. 
Rensselaer products are well above specifications not only 
in general characteristics but in the thickness of metal at im- 
portant points. They are designed with the “know how” which 
goes back to the early days of water systems, and they are 
built by technicians many of whom have been with the Come 
pany 35 years or more. 
You don’t have to build a new plant in order to modernize _ 
with Rensselaer. Ask our local representative why a replacement 
of a troublesome check valve will eliminate slam—why Rensselaer 
tapping sleeves save time, and why Rensselaer hydrants and 
valves will save maintenance on your service extensions, 
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Subverse, not verse at all, are these 
lines which appeared in the latest issue 
of the Philadelphia Suburban Water 
Co.’s Voice: 

Pure water is the best of gifts that man 
to man can bring, 

But who am I that I should have the best 
of anything? 

Let princes revel at the pump, let peers 
with ponds make free, 

Whiskey, or wine, or even beer is good 
enough for me. 

As a matter of fact, we’d say not even 

V oice at all, but subV oice, were it not 

- for the fact that the lines were actually 

_ printed as a part of a contribution of 

a celebrated columnist customer, and 

even he wouldn’t admit to having writ- 

ten them. 


Progress, which has during the past 
83 years brought us such wonders as 
3-D, TV, DDT, Krilium, chlorophyll, 
rainmaking, and the king-size cigarette, 


not to mention jet planes, the A-bomb, 
and Marilyn Monroe, seems almost to 
have passed Arkansas City, Kan., by. 
At any rate, the agenda for this year’s : 
commission meetings were still carry- _ 
ing exactly the same major items as did 
those of the first town meeting back in 
1870: stray dogs, municipal revenue, 
and water supply. Come to think of 
it, though, there isn’t anything really 
old-fashioned about a $300,000 price 
tag on a water supply expansion proj- 
ect for a town of 12,903. As a matter 
of fact, that sounds way ahead of most © 
of us. 


Hammond Iron Works has just _ 
completed a modern fabricating plant 
outside of Birmingham, Ala., to handle 
its line of steel tanks and steel plate _ 
construction. Four other Hammond — 
plants are located in Pennsylvania. | 
Utah, and Wyoming. 


ELECTRIC 


KLETT SUMMERSON 
PHOTOMETER 


Adaptable for Use in Water 


Analysis 


Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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Disc Water Meter 


MODEL HD 
{Disc Water Meter 


Particularly designed for 

use in areas where non- j MODEL HF 

conditions Y Particularly designed for use in 
areas where freezing conditions may 


be encountered 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON MASS 


PHILADELPHIA 


NEW YORK PORTLAND ORE DALLAS CHICAGO | 


BRANCH OFFICES 
SAN FRANCISCO LOS ANGELES 
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Water Resources of the Rochester 
Area, New York. /. G. Grossman & 
L. B. Yarger. Cireular 246, Geological 
Survey, Washington 25, D.C. (1953) 30 
pp.; paperbound ; free 

Despite the gift of Lake Ontario lap- 
ping at its front Rochester uses 
streams, lakes, and some ground water in 
addition to tapping the baby of the Great 
Lakes. So long as the lake is there, 
however, Rochester’s problems tend to be 
described in greatest economy 
rather than desperate necessity. 


door, 


terms of 


Operation and Repair of Water Fa- 
cilities in Civil Defense Emergencies. 
United States Civil Defense Technical 
Manual TM 13-2, Federal Civil Defense 
Administration (1953) 63 pp.; paper- 
bound ; available from state or local civil 
defense offices, or 25¢ from Government 
Printing Office, Washington 25, D.C. 

“If we are prepared we can come hack 
fighting’ is the slogan offered by the 
Federal Civil Defense Administration, 
and this booklet is a primer for that 
preparation. It should be observed, for 
the benefit of the inevitable person who 
will not bestir himself because he doubts 
the reality of the need, that the need can 
take many forms, and that many of the 
precautions and preparations suggested by 
this manual, including the mutual aid 
arrangement, are as useful against wind- 
storm, earthquake, explosion, or confla- 
gration as they are against enemy ac- 
tion. Indeed, such housecleaning tasks 
as the preparation. of adequate distribu 
tion system records are helpful and nec 
essary to every-day operations. The con- 
verse ot asses proposition is unfortunately 

The 


not true, however, and the best run oi 
utilities is not adequately prepared for a 
true civil defense emergency unless the 
contents of this booklet have been mas- 
tered and its recommendations—whether 
for personnel training, procurement of 
special equipment, or knowledge of treat- 
ment measures effective against biological 
warfare—are carefully absorbed. + 

Estimating Construction Costs. 
L. Peurifoy. McGraw-Hill Book Co., 
New York (1953) 315 pp.; $7.50 

This excellently detailed volume 
much concrete information on quantities 
of materials and labor power required for 
various jobs of engineering construction. 
By presenting his findings largely in such 
basic terms rather than translating them 
all into dollars, the author avoids the dif- 
ficulties posed by regional variations in 
wages and prices, as well as the danger— 
now that cost indexes are “leveling off” 
in an upward direction—of rapid obso- 
lescence. 


offers 


A chapter is devoted to water distri- 
bution and sewer systems, but it suffers 
from cursory treatment and attention to 
outmoded technique—that is, to the use of 
bell-and-spigot pipe conforming to the 
AWWA’s old 1908 specifications (rather 
than those of 1939 or 1952-53), and the 
use of braided hemp (not approved by 
the specifications for installation of cast- 
iron water mains). 


An interesting appendix tabulates the 
estimated hourly cost of owning as well 
as operating many items of construction 


equipment, while in another table the 
cost of the is given. 
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a COAGULANT | 


with 


Water Treatment 


FERRI-FLOC brings you these 
superior features and more. 
It will coagulate waters and 
wastes over wide pH ranges 
as well as provide excellent 
flocculation in softening sys- 
tems. FERRI-FLOC may be 
easily and safely handled in 
any type of standard equip- 


Coagulation of surface or well waters. 


Coagulation 
over wide PH 
ranges, color, tur- 
bidity and man-- 
ganese removal. 


(2) Rapid floc for- 
mation and rapid 
settling. 


increased filter 
runs. 


© auality effiu- 
ent low in iron 
and aluminum. 


OeExcellient 
taste and odor 
control. 


SULPHUR-DIOXIDE 
SULPHUR-DIOXIDE 
tively used for dechlorination 
in water treatment and to re- 
move objectionable odors re- 


is effec- 


maining after purification. 


Aids taste and odor control. Effective in 
lime soda-ash softening. Adaptable to 
treatment of nearly all industrial water 
or wastes. 


Sewage Treatment 

Coagulation over wide PH range. Efficient 
operation regardless of rapid variations 
of raw sewage. Effective for conditioning 
the sludge prior to vacuum filtration or 
drying on sand beds. 


COPPER SULPHATE 


COPPER SULPHATE will control 
about 90% of the microorgan- 
isms normally encountered in 
water treatment plants more 
economically than any other 
chemical. 


Let us send you free literature 
on the above products. Send 
card or letter to Tennessee 
Corporation, 617-629 

. Grant Building, Atlanta, Ga. 


“TENNESSEE CORPORATION 


617-29 Grant Bidg.. Atlente, Georgie 
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River Purification. F. 7. K. Pentelow. 
Edward Arnold & Co., London (1953) 
63 pp.; 5s ($1.25 from St. Martin’s Press, 
103 Park Ave., New York 17, N.Y.) 

The three Buckland Lectures for 1952 
contained in this little book present a 
legal and scientific review of stream pol- 
lution and its control in the United King- 
dom in the past century, with special em- 
phasis on the peculiar interests of the 
fisheries. The author, who is chief in- 
spector of salmon and fresh-water fisheries 
for the Ministry of Agriculture and Fish- 
eries, concludes that pollution is at last 
being held to its present limits, and that 
the prospect for countering and at length 
eliminating it is excellent—‘perhaps by 
the end of the next century.” 


Fire Prevention and Protection Fun- 
damentals. Gilbert E. Stecher, with 
Harry N. Lendall as consultant. The 
Spectator, Chestnut & 56th Sts., Phila- 
delphia 39, Pa. (1953) 744 pp.; $10 

Whether it’s called comburology, as the 
author would like, or plain old fire pro- 
tection. the subject is exhaustively treated, 
as it deserves to be. An entire chapter 
is devoted to water supplies for firefight- 
ing, but it is well to remember that the 
water utility stands in a double relation- 
ship to the threat of fire: not only does it 
help to meet it, but it can suffer from it 
as well, just as its customers do. Hence 
more will be found of interest in this 
book than may at first be apparent, and 
the book may be shared by those whose 
interests are normally far apart. 


(Continued on page 48 P&R) 


WUNICIPAL 
SUPPLIES 


W.S.DARLEY & CO. 


CHICAGO -ILLINOIS 


WRITE TODAY 
For 
100 PAGE CATALOG 
W.S.DARLEY &CO. Chicago 12 


American Meter 


INTERCHANGEABILITY 


Individual pav:s as well as entire 

assemblies of Buffalo AMERICAN 

Water Meters can be interchanged. 

Repairs are made quickly at low 

cost. Stocks held at a minimum. 
Write for details. 


BUFFALO METER 
COMPANY 


2914 Main Street 
Buffalo 14, New York 
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4 RING-TITE PIPE 


RING-TITE 
JOINT...... 


Smith A.W.W.A. Specifications Gate Valves (4” through 
12”) and Smith Fire Hydrants (with 4” and 6” connecting 
joints) are now available with Ring-Tite joints for direct 
connection to Johns-Manville Class 150 Transite Ring-Tite 
Pipe. No special fittings or extra joint material needed. !n- 
stallation is quick, easy, economical, and joints can be made 
in any weather and in roughest terrain. Tight, fiexible joints 
are assured. At low pressures, radial compression of rubber 
rings seals the joint; increasing pressure wedges the rings— 
the higher the pressure the tighter the seal. For complete 
details write for Bulletin RT 53. 


44 


TW THE A.P. SMITH MFG. CO. 


EAST ORANGE. NEW JERSEY 
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one—Falcon Reservoir on the Rio 
Grande—is primarily intended for water 
supply, with 2.5 of 2.8 million acre-ft 
devoted to that purpose. The other 17 © 
reservoirs allocate a total of only 1.2 mil- | 
lion acre-ft to water supply, with 5.1 
million to flood control and 2.4 million _ 
to hydro power. All these dams—and all _ 


Sedimentation in Small Reservoirs 
on the San Rafael Swell, Utah. M. J. 
King & M.M. Mace. Circular 256, Geo- 

logical Survey, Washington 25, D.C. 
(1953) 21 pp.; paperbound ; free 

The study reported by this booklet 
forms a link in a chain of contributions 
to the work of erosion control and sedi- 


mentation prevention, but the main em- 
phasis here is on the quantitative deter- 


- mination of the rate of sedimentation and 


_ the way in which it varies. 


The group 


average for the area surveyed ranges 


between 0.3 and 2.6 acre-ft of sediment 


_ produced per square mile, depending upon 


Eighty-third 
(1953) 


the local geology. 


Water Supply and the Texas Econ- 
omy: An appraisal of the Texas wate) 
problem. Senate Document No. 57, 
Congress, First Session. 


91 pp.; paperbound; 25¢ from 


— Government Printing Office, Washington 


Prepared by the Area Planning Office 
of the Bureau of Reclamation at Austin, 
Tex., on the request of Senator Lyndon 
B. Johnson, this report summarizes the 
critical water supply problems of the 
Union’s largest state. It is startling to 


— learn that of 18 reservoirs on Texas Gulf 


of 13 additional dams still in the planning | 
stage—were proposed before the full ex- | 
tent of the state’s need for water ail 
understood. The Bureau's chief recom-— 
mendation is actually an organizational 

one—that the state set up a single agency 

to deal with its water supply problems. — 


Water Resources of the Milwaukee 
Area, Wisconsin. William J. Drescher, 
Frederick C. Dreher, & Paul N. Brown. 
Circular 247, Geological Survey, Wash- 
ington 25, D.C. (1953) 42 pp.; paper- 
bound ; free 

Another happy community that had the 
foresight to locate itself on the brink 
of an inexhaustible water supply—Lake 
Michigan——Milwaukee has surrounded it- 
self with a prolific growth of water-using : 
industries. (Remember the slogan, 
“Brewed with Waukesha water” ?—and 
forget that it’s the water in the 
that made Milwaukee famous. ) A 
Not that the area doesn’t have it’s prob-— 
lems, too, for those who drink water ' 


don't 
beer 


P. O. Box 307 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 


Muscatine, lowa 


—— 
cost of $247,000,000 in federal funds, on 
> 
1 


ALUMINUM SULFATE::- one of 19 
General Chemical Products for 
the Water and Sewage Industry | 


at CHEMICAL DY 
NEW YORK N 
NERAL 
NEW YORK. 


Among the many “Basic Chemicals for American Industry” 
which General Chemical produces, the following are widely 
used by the Water Industry. For your requirements, write or 
phone the nearest General Chemical office listed below. 


COAGULATION BOILER WATER 


Aluminum Sulfate, Standard Sodium Sulfate, Anhy. 
Aluminum Sulfate, Liquid Disodium Phosphate, Anhy. 
Ammonium Alum Trisodium Phosphate 
Potassium (Potash) Alum Sodium Silicate 

Sodium Silicate Sulfuric Acid 


FLUORIDATION CORROSION CONTROL For Laboratory Analyses: 
Sodium Silicote Baker & Adamson 


Sodium Fluoride 
Pyrophosph 
Sodium Silicofvoride laboratory Reagents 


‘ For Other Uses: 
DECHLORINATION Glavber's Solt, Crystal 


Sodium Bisulfite, Anhy of Acid (Muriotic) 


Sodium Thiosulfate Copper Sulfate mony 


GENERAL CHEMICAL DIVISION | 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 
Offices: Albany * Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo * Charlotte * Chicago 
Cleveland* Denver® Detroit* Greenville ( Miss.)* Houston* Jacksonville* Kalamazoo* Los Angeles* Minneapolis 
New York * Philadelphia * Pittsburgh * Providence * San Francisco * Seattle * St. Louis * Yakima (Wash) 
In Wisconsin: General Chemical Company, Inc., Milwaukee 


In Canada: The Nichols Chemical Company, Limited * Montreal * Toronte * Vancouver 
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Ohio Section: The fifteenth annual 
conference of the Ohio Section opened on 
the evening of Sept. 9, 1953, at the Hotel 
Cleveland in Cleveland. Advanced regis- 
tration that evening accounted for 75 of 
the 252 men. The total of 301 included 
49 ladies—somewhat fewer than in pre- 
vious yeers. 

Chairman C. E. Beatty presided over 
the general session, opening the confer- 
ence Thursday morning. Papers pre- 
sented were: “Cross-Connection Control: 
Is It Worthwhile?” by E. S. Hoyt, as- 
sistant sanitary engineer, Ohio State 
Dept. of Health; “New ASA Specifica- 
tions for Cast-Iron Pipe,” by T. W. 
Wolfe, managing director, Cast Iron Pipe 
Research Assn.; “Development of Cleve- 
land Water Improvement Program,” by 
F. J. Schwemler, commissioner of water 
and heat, Cleveland; and “Basis of De- 
sign for Water System Improvements,” 
by J. W. Avery, consultant, Havens and 
Emerson. 

AWWA President M. B. Cunningham 
- gave a short address on the Association, 
and F. J. Schwemler, local arrangements 
chairman, introduced Mayor Thomas A. 
Burke of Cleveland, who officially wel- 
comed the water works men to the city. 

Thursday afternoon separate distribu- 
tion and purification sessions were held. 
Frank Ruck presided over the distribu- 
tion session, at which the following pa- 
pers were presented: “Installation and 
Maintenance of Valves and Hydrants,” 
by F. H. Connors, city engineer, Van 
Wert; “Extending Water Service to 
4 Fringe Areas,” by Pierce Bailey, general 
‘ superintendent, Ohio Water Service Co.; 
“Use of Sulfur Compound Jointing Ma- 


terial,” by Leo V. Garrity, assistant gen- 
eral manager, Detroit Dept. of Water 
Supply; “Relation of Water Quality Cri- 
teria to Municipal Water Supplies,” by — 
W. W. Towne, officer in charge, Ohio- 
Tennessee Drainage Basins, Public 
Health Service; ‘Fire Protection Re- 
quirements,” by H. L. Krieger, assistant. 
manager, Ohio Inspection Bureau. 

D. E. Hazelswart was the presiding 
officer for the purification session as the 
following papers were presented: “Use of 
the Membrane Filter in Routine Water 
Analysis,” by Elizabeth Collett, bacteri- 
ologist, Ohio Dept. of Health Laboratory : 
“Toledo’s Plans for Stabilization of Wa- 
ter Supply,” by R. R. Henderson, super 
intendent of purification, Toledo; “The 
Challenge of Taste and Odor Control,” 
by K. W. Cosens, associate professor of 
civil engineering, Ohio State Univ.; a 
panel on “Problems in Cold Water Sof- 
tening Plants,” with Merrill L. Riehl, 
superintendent, Mahoning Valley San. 
Dist.; R. Shoup, superintendent, 
Wert; George Swanger, superintendent, — 
S3owling Green; and J. H. Bass, Infilceo, 
Columbus. “Standard Methods for Wa- 
ter Examination” was the subject dis-— 
cussed by W. D. Sheets, research engi- 
neer, Ohio State Univ. 

The entertainment for the conference | 
started with the cocktail hour sponsored 
by the Water & Sewage Works Manu- 
facturers Assn., with Paul A. Harlamert 
of Cleveland presiding. The annual ban-. 
quet was held in the ballroom with 254. 
attending. President M. B. Cunningham — 
presented Life Memberships in AWWA. 
to W. W. Morehouse, Dayton, and F. C. 
Tolles, Cleveland. A short business ses 


(Continued on page 52 P&R) - 
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DE LAVAL help Louisville meet ae 


PUMPS 


This 60 mgd, 200-foot head centrifugal pump is one of a group 
of De Laval units that help meet Louisville’s expanding water 
needs. Today, this growing community is served by De Laval 
pumps with a total capacity of 314 million gallons per day. 


Progressive Louisville, like 80% of America’s largest cities, 
depends on De Laval to meet its ever-increasing pumping 
demands efficiently and economically for years to come. Such 
proven dependability is the result of over 50 years experience | 
in pump building, during which time De Laval has perfected ¢ 
and introduced numerous “firsts” in pump design. 


De Laval Centrifugal Pumps are available in capacities ranging 
from 100 thousand gallons per day to more than 100 million 
gallons per day .. . all built for long, dependable Hail 


Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
Ri Nottingham Way, Trenton 2, New Jersey 
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sion followed the banquet, at which time 


A. A. Ulrich of Massillon was nominated 
for the Fuller Award. The Wendell R. 
LaDue Citations were given to the Far 
nan Brass Works Co. and the H. C. Nut 
ting Co. for 20 years continuous member- 
ship in the Ohio Section. 


preceding an inspection trip through the 
plant. The tour was conducted by John 
Marsh, superintendent of filtration, and 
S. C. Simmermacher, chief mechanical 
engineer. Buses returned the group to 
the hotel. 

A very enjoyable program for the ladies 


The new officers elected were: E. F. 
Leist, chairman; G. J. VanDorp, vice- 
chairman; M. E. Druley, secretary- 
treasurer; L. J. Hoffman, national di- 

rector; and H. C. Growdon, trustee. 

_ After the business meeting a musical pro- 

gram was presented by the Cleveland 
Light Opera Group. 

The Friday morning session consisted 
of a panel on water rate adjustment with 
E. F. Leist presiding. On the panel were 
W. R. LaDue, Akron; W. A. Gaige, Syl- 
vania; R. B. Holt, Springfield; and G. J. 
VanDorp, Toledo. 

The Friday noon luncheon was served 
at the new Nottingham Filtration Plant 


was planned by Mrs. F. J. Schwemler, — 
chairman of the Ladies Arrangements — 
Committee. The program included a 
luncheon and style show, as well as par- 
ticipation in parts of the main program. 
Secretary-Treasurer 
M. E. Drutey 


Kentucky-Tennessee Section: The 
twenty-fifth annual meeting of the Ken- 
tucky-Tennessee Section was held jointly 
with the seventh meeting of the Ken- 
tucky-Tennessee Industrial Wastes and 
Sewage Works Assn. at the Owensboro 
Hotel, Owensboro, Ky., on Sept. 21-23, 
1953. Joint sessions were held on Mon 
54 P& R) 
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ith mechnical joints is the most efficient and 
economical means of modern day disribution. 
Serving the industry with Super de Lavaud cast 
iron pipe centrifugally cast in modern long lengths 
with standardized Mechanical Joints, Bell and 
Spigot or Flanged, with or without centrifugally 
applied cement lining. Rugged, dependable and 


economical. Sales Offices 


ANNISTON, ALABAMA 
122 Se. Michigen Avenve 350 Fifth Avenve 
Chicage 3, tl. New York 1, New York 


ANNISTON ALABAMA 


We invite inquiries 
to our nearest sales office 


— 
‘& Bast iron pipe centrifugally cast and 
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FOR WATER SOFTENING .. . TURBIDITY AND COLOR REMOVAL 
. INDUSTRIAL WASTE TREATMENT... 


a independently-operated mixing, 
~ flocculation, stilling and sedimentation zones 


The CLARIFLOW gives control over each individual function of controlled 

reaction stage flocculation, vertical clarification and positive slurry thickening . 
and removal. 

Initial mixing and reaction done in an isolated mixing tank insuring complete 

reactions. 

Exclusive multiple, tangential diffusers simultaneously and equally distribute 

flow to avoid “tendencies” and initiate slow flocculation. 

Recirculation of precipitate for catalyzing purposes is positive and controllable. 

Erratic “Blanket Filtration” is not practiced. 

Thickeners used to scrape settled slurry to the blow-off point. 

Exclusive Balanced multiple surface weir troughs make efficient use of short 
detention periods and insure clarified overflows. 


Write for Bulletin 6S6 


MULTIPLE DIFFUSERS FLOCCULATION Z0N 


WALKER PROCESS EQUIPMENT INC. 
FACTORY + ENGINEERING OFFICES + LABORATORIES 
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day and Wednesday, separate sessions on 
- Tuesday. There were 161 men and 42 
i, ladies registered for the meeting. 

The joint opening session heard an 
address of welcome by Mayor LeRoy 
- Woodward of Owensboro and a response 
by Justin J. Davis of Memphis, Tenn. 
“Sanity in Sanitation” was the subject of 
an address by President E. Sherman 
Chase of the Federation of Sewage and 
Industrial Wastes Associations; AWWA 
Secretary Harry E. Jordan 
“Current Problems of the Water Works 
Industry.” 

During the afternoon, four technical 
papers were presented before the joint 
group. “Preliminary Findings on Pollu- 

tion Conditions in the Ohio River from 

_ Cincinnati to Cairo” was presented by 

Robert K. Horton, staff engineer of the 

Ohio River Valley Water Sanitation 

Commission. Robert W. Wilson of Lex- 

ington, Ky., spoke on “Safety in Utility 


(Continued or 


discussed 


Plants.” J. S. Lindsay, the adjutant gen- 
eral of Kentucky, discussed the need for 
adequate civil defense preparedness. The 
growth of the Owensboro, Ky., utilities 
systems was described by E. A. Farmer 
of the consulting firm of Black and 
Veatch. 

On Monday evening the city of Owens- 
boro was host at a cocktail party and 
barbecue dinner. The dinner was held at 
the utilities plant and the guests were 
given an opportunity to inspect the water 
plant and electric generating plant. 

The separate session on Tuesday was 
opened by Homer E. Beckwith of the 
Pitometer Co., who discussed the eco- 
nomics of adequate leak surveys. “The 
Effect of Air Conditioning on Water Con- 
sumption and Distribution” was discussed 
by Robert L. Lawrence Jr., Nashville, 
Tenn. 

A. Griffin “Activated 
Silica as a Coagulant Aid,” and “Taste 

1 page 56 P&R) 
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M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 


JOSEPH G. POLLARD CO., Inc. 


Pipe Line Equipment 


New Hyde Park New York 


} 
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COLORADO SPRINGS, COLO. 


DRESSER-COUPLED 
Steel Line 


DELIVERS WATER CHEAPER! 


plings went together quickly and 
easily regardless of weather or trench 
conditions. Laying costs were reduced 
by the ability of small crews to handle 
and join lighter weight steel pipe with 
a minimum of skill and heavy equip- 


pressure steel pipe——50,000-lb. 
ment. The absence of heat in joining 


yield— was used in this line carrying 
water from the Scuth Platte River to 
Catamount Reservoir near Divide, 


prevents damage to the coal tar en- 
amel pipe coating and lining. Glass- 
Colorado. smooth linings assure sustained high 
Portions of this force main were  flow-coefficients. 

5 The result—another line that deliv- 
ers, and will keep delivering water 
cheaper. 


BE SURE you get ‘he best line at the best 
Fast construction schedules were / price. Always put steel pipe and Dresser 


made and kept because Dresser Cou- Couplings in your specifications. 


(One of the Dresser Industries). 


_ designed to operate at pressures up to 
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and Odor Control Methods” was the topic operators, the use of various yarning 
of David C. Colebaugh Jr. A. O. Put- materials, and the disinfection of new 
nam’s subject was “Public Relations: An mains. 
Opportunity for Your Water Depart- On Tuesday evening, a banquet and 
ment.” square dance was held in the Hotel 
The afternoon session was opened by Owensboro. New officers of both asso- 
discussions on “What is New” in the’ ciations were introduced, and William 
region. Nick Johnson discussed the sta- Henry Lovejoy was announced as_ the 
tus of public water supplies in Kentucky, selection for the Fuller Award. 
and J. Wiley Finney Jr. presented data Opening the joint session Wednesday 
on new water works constructed and morning, Robert L. Spencer discussed 
7 me improvements to water works in cathodic protection. “Engineering Re- 
_ Tennessee. ports and Rate Studies for Water and 
A round-table discussion with E. E. Sewer Systems” was discussed by J. 
Jacobson as moderator highlighted the Stephen Watkins, and P. M. Conway 
afternoon session. Subjects discussed in- discussed the importance of the engineer- 
cluded: the collection of sewerage charges ing report and rate studies from the finan 
by water departments, charges for water  cier’s viewpoint. The meeting closed at 


used by temporary users, at what interval noon, | 
-meters should be read and billed, taste Wirey Finney Jr. 
~% ind odor problems, licensing water works Secretary-Treasurer 
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| 5 BIG REASONS FOR PREFERENCE! 


a Waterworks superintendents who depend on Cyanamid’s Sulfate 
- of Alumina know these five big reasons for its widespread use: 

1. Uniform, trouble-free feeding 

2. Wide pH range of coagulation aah 

3. Rapid floc formation 

sl 4. Maximum adsorption of suspended and colloidal impurities 

: 5. Minimum corrosion of feeding equipment 


Write today for all the details on how these advantages can help you. 
AMERICAN Ganamid COMPANY 
Heavy Chemicals Department 


; 30 Rockefeller Plaza, New York 20, N. Y. 
Canada: North American Cyanomid Limited, Toronto ond Montreal 


| 
CYANAMID’S 
SULEATE OF ALUMINA 
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ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Valuations 


121 S. Broad St. Philadelphia 7, Pa. 


BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


ALVORD, BURDICK & 
HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sewerage Disposal 
Drainage, Appraisals, Power 
Generation 


20 North Wacker Drive Chicago 6 


BLACK LABORATORIES, INC. 
Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 
ANALYSIS-—-TREATMENT 
CONT ROL— RESEARCH 
700 S. B. 3rd St. Gainesville, Fla. 


AYRES, LEWIS, NORRIS & MAY 


Consulting Engineers 

Rosert Norris 
Donatp C. May 
Homer J. Haywarp 


Louis E. AYRES 

GerorGe Lewis 

Sruart B. MAYNARD 
Waterworks, Sewerage, Electric Power 


500 Wolverine Building, Ann Arbor, Michigan 


CARL A. BAYS & 
ASSOCIATES, INC. 


Geologists —Engineers —-Geophysicists 
(Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 
Urbana, Illinois 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton Se. Chicago 6, Ili. 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 


Curnton L. Bocsrt 
Donato M. Dirmars 


Ivan L. Bogert 
Rospert A. 


Water and Sewage Works 


Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


Bowe, Albertson & Associates 
Engineers 


Water and Sewage Works 
Industrial Wastes—Refuse > 
Disposal—Municipal Projects 
Airfields—Industrial Buildings 
Reports— Designs Estimates 

Valuations— Laboratory Service 


110 William St. New York 38, N.Y. 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 


Water Suppty—Sewace Disposar 
Hypravutic DEVELOPMENTS 
Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th St., New York 3, N. Y. 


‘ 
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AL SERVICES 


BURGESS & NIPLE 


Consulting Engineers 
(Established 1908) 

Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 


584 E. Broad St. Columbus 15, Ohio 


Cotton, Pierce, Streander, Inc. 


Associated Consulting Engineers 


Cotton E. M. Pierce 
G. A. Gieseke 


E. R. 


Streander 
I. J. Silverstone 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 


132 Nassau Street 
New York 38, N.Y. 


P. O. Box 198 
Hyde Park 36, Mass. 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 


Cleveland 14, Ohio 
1404 E. 9rb Se. 


Kansas City 2, Mo. 
P.O. Box 7088 


DE LEUW, CATHER & COMPANY 


Sewerage 


Water Supply 
Highways 


Railro 


Grade 
al Transportation 
Investigations— Reports—Appraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


JAMES M. CAIRD 
Established 1898 
C. E. Currron, H. A. BEnNerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 
Cannon Bidg. Troy, N. Y. 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles M. Spofford Ralph W 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water Supply and Distribution — Drainage — Sewerage 
and Sewage Treatment —Airports — Bridges —Turnpikes 


Horne 


Investigations Reports Designs Valuations 


Supervision of Construction 
_New ¥ York 


FINKBEINER, PETTIS & STROUT 


Car.eton 8. FINKBEINER 
Haroip K. 


Consulting Engineers 


Cuarues E. Perrin 
Srrout 


Reports, Designs, Supervision, 
Water fen ly, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatr it 
Power Plants—Incineration—Gas Systems 

Valuations—Rates— Management 
Laboratory—City Planning 


210 BE. Park Way 
Pittsburgh 12, Penna. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply—Sewerage 
Flood Control & Drainage—Bridges 
Ornamental Street Lighting— Paving 

Light & Power Plante—Appraisals 


331 B. Ohio Se. Chicago 11 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 C and I Life Bldg. 


~~ Houston 2, Texas 


CH-1624 


FULBRIGHT LABORATORIES, Inc. 


Consultants 
Chemists and Chemical Engineers 


Tel. 5-5726 


Charlotte, N. C. 


Industrial Water and Waste 
Surveys 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 


- Water 
Industrial Wastes—Garbage Disposal 
Roads—Airports—Bridges— Flood Control 
Town Planning—Appraisals 
Investigations & Reports 


Harrisburg, Pa. Philadelphia, Pa. 
Pittsburgh, Pa. Daytona Beach, Fla. 


GILBERT ASSOCIATES, INC. 
Engineers ¢ Consultants « Constructors 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 
Reading, Pa. 


Philadelphia 
Staunton, Va. 


New York 
Washington 


GLACE & GLACE 
Consulting Sanitary Engineers 
Sewerage and Sewage Treatment 


Water Supply and Purification 
Industrial Wastes Disposal 


Design, Construction, and 
Supervision of Operation 


1001 North Front St., Harrisburg, Pa. 


GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 


220 S. State Street, Chicago 4 


WILLIAM F. GUYTON 


Consulting Ground-Water Hydrologist 
Underground Water Supplies 
Investigations, Reports, Advice 


Austin 1, Texas 
7-7165 


307 W. 12th St. 
Tel. 


HAVENS & EMERSON 


W. L. Havens C. A. Emerson 
A. F.C. Toutes’ F. W. Jones 
. Leacn H.H. Mosetey J. W. Avery 


Consulting Engineers 


Water, Sewage, Garbage, Industrial 
Wastes, Valuations Laboratories 


Leader Bldg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


W 


HAZEN AND SAWYER 
Engineers 
Ricuarp Hazen Aurrep W. Sawyer 


Municipal and Industrial Water Supply 
Purification and Distribution 
Sewage Works and Waste Disposal 


Investigations, Design, 
Supervision of Coustruction and Operations 


New York 17, N.Y. 


| 


110 East 42nd Street 


HORNER & SHIFRIN 


Consulting Engineers 
V. C. Liseher 
E. E. Bloss 


W. W. Horner 

H. Shifrin 

Water Supply —Airports—Hydraulie Engineer- 

ing —Sewerage —Sewage Treatment — Munici- 
pal Engineering — Reports 


Shell Building St. Louis 3, Mo. 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 


4 


Inspection and Test at Point 
of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 
175 W. Jackson Blvd. 
Chicago 4, 
and Principal Mfg. Centers 


+ 


_ THE JENNINGS-LAWRENCE CO. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers 4 Sewage Treatment 
Construction 


Reports — Design 


1392 King Avenue Celumbus 12, Ohio 


ROBERT M. JOHNSTON 
AND ASSOCIATES 


Consulting Chemists — Bacteriologists 


Analyses—Water, Sewage, Industrial Waste 
Research Litigations 


915-17 N. Second St. Harrisburg, Pa. 


= 
JONES, HENRY & 
WILLIAMS 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 


Waste Disposal 


Security Bldg Toledo 4, Ohio 


— 
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MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning 


Pittsburgh 22, Pa. 


Park Building 


LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 
Salt Water Problems 


Investigations 
Reports 


Water Supply 
Dewatering 
Recharging 


551 Fifth Avenue New York 17, N. Y. 


METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 
Airfields Valuations 

Laboratory 


Statler Building 
Boston 16 


+ 


NUSSBAUMER, CLARKE & VELZY 


Consulting Engineers 
Newe L. NusssacuMer IRVING CLARKE 
Cuarves R. Vewzy Raymomp Murray 


Water Supply and Treatment 
Sewage and Industrial Waste Treatment 
Garbage Incineration 
Appraisals and Rate Studies 


327 Franklin Street Buffalo 2, N.Y. 
500 Fifth Avenue New York 36, N.Y. 


THE H. C. NUTTING COMPANY 
Engineers 
WATER WASTE SURVEYS 
Water Distribution Studies 


Trunk Main Surveys 
Meter and lire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 
PACIFIC ENGINEERING 
LABORATORY 


Chemical and Biological Laboratory 


Analyses and Investigations 


604 Mission St. San Francisco: 5 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 
Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures Power 


51 Broadway 


Transportation 
New York 6, N.Y. 


MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 


Ma Prentr Ernest W. Wurriock 
Rospert D. A. ARENANDER 
Ma JR. 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 36, N. Y. 


THE PITOMETER COMPANY 


Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 


Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


LEE T. PURCELL 
Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 
«& Reports; Design; Supervision of 
Construction & Operation 


Analytical Laboratories 


36 De Grasse St. Paterson 1, N. J. 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 EB. 149th St. New York 55, N.Y. 
Haven 5-2424 


RIPPLE & HOWE 


Consulting Engineers 
O. J. B. V. Hower 
Appraisals — Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 
833-35—23rd St., Denver 5, Colo. 
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“We’ re not Afraid 


HARD FREEZE!” 


“When a real blizzard hits, it means busted water 
pipes, iced-over stock tanks, and stalled machin- 
ery. To city folks it also means frozen water 
meters ... because there’s not a meter made 
that won't freeze. But, we’re not afraid. CAL- 
MET Water Meters may freeze, but when they 
do a shear pin snaps on the FROST-PROOF 
bolt. Then the upper and lower main case sepa- 
rate without damage to working parts and the 
cost of repairing is only a few pennies for new 
shear pins. 


Yes, sir, CALMET is plenty rugged, and the 
frost-proof bolt, long life, accuracy and low up- 
keep all add up to PROFITABLE METERING. 
That’s why water works men like them so much.” 


SALES REPRESENTATIVES Write for 
complete details of the CALMET franchise 
in your territory. 


Dec. 1953 
is 
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MADE DY WELL MACHINERY & SUPPLY CO INC —FORT WORTH TEN 45 


SECTION MEETINGS Vol. 45, No. 12 


Do you have Section Meetings 


(Continued from page 56 P&R) 


“ { these SOLVAY Missouri Section: The eighth annual 


Pat Of meeting of the Missouri Section was held 


in Excelsior Springs, Sept. 27-29, 1953, 
sf TECHNICAL — jointly with the Missouri Water and 
1 : Sewerage Conference. A total of 242 

: BULLETINS | members and guests registered. 
ia) The morning sessions were designed 
: ‘ to cover fields of common interest. The 
If your work involves the treatment of afternoon program was divided into 

water and sewage, you should have ; tas 

copies of these Solvay Technical and three parts: 9 water divisions and =~ 
Engineering Service Bulletins, Bulle- sewage division. One of the water divi- 
tin 5 covers properties and handling sion programs was designed chiefly for 
of Soda Ash; Bulletin 7 gives the operators and the other for management. 
properties plus handling information Two films were featured: “Corrosion 


on Liquid Chlorine. Bulletin 8 dis- 
cusses alkalies and chlorine in the in Action” and “The River at Your 
treatment of municipal and industrial Door,” the latter depicting the results of 
water, while Bulletin 11 talks about stream pollution. 

methods of analyzing water. These Citation certificates were presented to 
on request; there’s no <3 members of the section tor their serv 
cost. Use the coupon to ices in the water works field and their 
get your copies. membership in the Association. Robert 
H. McDonnell of Kansas City rated first 
in years of service and AWWA member- 
ship, with 55 years of continuous service 
in the water works field, 40 of them as 
an AWWA member. 

AWWA Vice-President Dale Maffitt 
gave a constructive report of some 
AWWA policies. The Fuller Award 
Committee nominated H. O. Hartung of 
the St. Louis County Water Co. to be the 
recipient of the section’s 1954 award. 

WarrEN A. KRAMER 
Secretary-Treasurer 


‘etins I have checked 
below. I understand there is no cost 


or obligation. 
[] Bulletin No. 8—Alkalies and Chlorine in the 


lechnical 


Iowa Section: The Iowa Section held 
its three-day annual meeting in Waterloo 
on Oct. 14-16, 1953. The total regis- 
tration was 178, including 34 ladies and 
superintendents from 34 communities. 

After a brief address of welcome by 
Mayor L. A. Touchae of Waterloo, the 
meeting got under way with a discussion 
on safety by Quentin Wildman of Fort 
Dodge and Harold Scendt of the North- 
west Bell Telephone Co., Des Moines. 
| The afternoon was devoted to corro- 

sion problems. M. K. Tenny of Des 
Moines explained how the outside of pipe 
could be protected, and M. E. Rew of 

(Continued on page 80 P&R) 


Treatment of Municipal and Industrial Water 


Bulletin No. 11—Water Analysis 


Allied Chemical & Dye Corporation 
61 Broadway, New York 6, N. Y. 


] Bulletin No. 7—Liquid 
Chlorine 


SOLVAY PROCESS DIVISION, 
(C Bulletin No. 5—Soda Ash 
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Solving water problems is our business. Our engineering files contain over 
40,000 case histories cross-indexed for easy reference. Whatever your 
_ problem — whether it involves sterilization, coagulation, pH 
control, taste and odor control, or water filtration 
%Proportioneers% has the experience and equipment 
“in stock” to solve it. 
« 


oProportioneers®% Model 
47 Chem-O-Feeder for 
hypochlorite, alum, soda ash, 
lime, ferric sulphate. 


%Proportioneers% world famous “‘Little 
Red Pump” — the Heavy Puty Midget Chlor- 
O-Feeder. Simple, adaptable, dependuble. Recom- 


mended for a wide range of water treating applications. 


May we help? ... send for data and recommendations ~~ 
to %Proportioneers, Inc. %, 365 Harris Avenue, Providence 1, R. I. 


echnical representatives in principal cities Canada, Mexico, and other foreign countries, 


wehelp? 
| _ 
AOPORTIONEEAS (A) 
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Council Bluffs discussed water treatment 
to prevent internal corrosion. 

Thursday n.orning was devoted to pub- 
lic relations, and E. L. Filby of Kansas 
City read a very interesting and intorma- 
tive paper entitled “Let’s Go Fishing” 
and S. C. Casteel of East St. Louis dis- 
cussed labor relations. 

Friday morning was devoted to small 
town water works probiems, and a lively 
discussion of meters, distribution, main- 
tenance, and purchasing ensued. 

As a result of elections held during the 
business session, Warner J. Lang became 
the new chairman for 1954; Leo Louis 
the first vice-chairman; Tom W. Thorpe 
the second vice-chairman; and H. V. 
Pedersen, for the sixth time, secretary- 
treasurer. The report of the various com- 
mittees indicates a healthy section. 

H. V. PEDERSEN 


Wisconsin Section: The Wisconsin 
Section held its thirty-second annual 
meeting in Milwaukee at the Hotel 
Pfister on Sept. 22-24, 1953. The total 
registration was 288. 

Preliminaries at the opening session 
Tuesday afternoon, presided over by 
Chairman Leistikow, included the official 
greeting from Walter M. Swielik, Mil- 
waukee commissioner of public works. 
Bruno J. Hartman presided over the 
Surface Water the same after- 
noon, at which a paper on “Washing and 
Maintenance of Filters” was presented by 
John R. Baylis of Chicago. William U. 
Gallaher of Appleton discussed “Taste 
and Odor Experiences.” ‘The two speak- 
ers were then joined by Jerome Zufelt 
of Sheboygan, Hubert J. Evers of Mer 
rill, and Gerald A. Rohlich of the Univ. 
of Wisconsin in a panel discussion of 
surface water supply problems. 


Session 


> \ (Continued on page 82 P&R) 


TRANSITE FILTER BOTTOMS 
CUT YOUR FILTRATION COSTS 


THESE FEATURES: 


consistently-uniform backwash 
Y long-lasting materials 
V economic installation 
V strong, stable support 
OFFERS SUPERIOR FILTER PLANT 
PERFORMANCE AT LESS COST 
Write for More information 


FILTRATION [EQUIPMENT CORPORATION 


FOR MAKING 
SERVICE 
CONNECTIONS | 


Skinner Seal Service Saddle for steel, cast 
ivon and transite pipe. Single massive bolt 
speeds and simplifies installation. Write 
today for new catalog. 


M. B. SKINNER COMPANY 
SOUTH BEND, INDIANA 


| 


When you need water pipe consider the 7 big advantages 
of Armco Welded Steel Pipe. 


1. RIGHT SIZES. Armco Pipe is supplied in diameters from 6 to 
36 inches; wall thicknesses from 9/64- to 1/2-inch. 


2. LOW INSTALLATION COSTS. 50-foot lengths mean fewer joinis, 

less assembly. Handling is simplified. 

3. PREFABRICATED FITTINGS. Standard and special fittings save 

time and money in design and installation. 

4. LOW LEAKAGE LOSS. Tight joints with field welding or any 

standard coupling mean fewer chances for leaks. 

5. HIGH FLOW CAPACITY. Special lining assures continued high 

flow capacity, prevents tuberculation, stops costly cleaning. 

6. WITHSTANDS PRESSURES. Armco Steel Pipe assures high 

safety factor against internal and external pressures. No 

explosive bursting due to vibration or sudden overload. 

This pipe flexes with the load. 

7. LOW YEARLY COST. Armco Pipe provides full assurance of 

long life. It is manufactured to A.W.W.A. requirements. A 

wide variety of protective coatings are available for specific 

service conditions. 

Write for more data. Armco Drainage & Metal Products, 

Inc., Welded Pipe Sale: Division, 3423 Curtis Street, 
_ Middletown, Ohio. Subsidiary of Armco Steel Corporation. 

In Canada: write Guelph, Ontario. 


Armco Welded Steel Pipe 


Meets A.W.W.A. Specifications 


» 
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At the next morning’s session, pre- 
sided over by Verne Somers of Stevens 
Point, attention shifted to ground water. 

“Summary of Ground Water Condi- 
tions in the Milwaukee-Waukesha Area” 
was presented by William J. Drescher of 
Madison. Lloyd L. Klinger of Wisconsin 
Rapids discussed “The Use of Polyphos- 
phates for Well Cleaning and Iron Se- 
questration.” Chairman Somers, H. F. 
Weckworth of Kaukauna, U. W. Baker 
of Wisconsin Rapids, and the two speak- 
ers conducted the panel discussion that 
followed. 

At a luncheon Wednesday, AWWA 
President M. B. Cunningham discussed 
the projects on which the Association and 
its committees are currently busy. Har- 
vey E. Wirth of Madison presided over 
the Distribution and Pumping Session 
which followed, and a film on ‘ Metalliz- 
ing—Its Practical Applications” began 
the session. William Hammann of Mil- 


waukee reviewed hydrant installation, 
maintenance, and repair practices in ap- 
proximately 75 Wisconsin communities. 
E. J. Duszynski of Cudahy began the 
discussion of the hydrant survey in the 
panel discussion that followed. O. J. 
Knechtges of Madison spoke on “The 
Economic Selection and Replacement of 
Pumping Equipment,” and the topic was 
discussed by Arno T. Lenz of the Univ. 
of Wisconsin. 

The banquet Wednesday evening was 
primarily social, limiting formalities to 
the introduction of the Association and 
section officers present. 

At the General Session Thursday morn- 
ing, with Edward F. Tanghe of Mil 
waukee in the chair, the section’s Legis- 
lative Committee—A. E. Hintz, P. A. 
Reynolds, and A. P. Kuranz—reported 
favorable action on two bills in which 
the section was interested; unfavorable 
action on two others. Discussing “Office 


(Continued on page 84 P&R) 


Write for FREE Balletins 


Water Softening 
& iron Removal" 
Deluxe 


JUST WHAT YOU'VE 
BEEN WAITING FOR— 


Complete Water 
Softening 


Complete Iron 
Removal* 


Fully Automatic 
Operation 


All in one single, 
compact, 
efficient water 
conditioning plant 


Low in cost too— 


*Including removal 
when required 


HUNGERFORD & TERRY, INC. 


CLAYTON 5, NEW JERSEY 
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This is YOUR pipe guarantee! 


materia! and 
is guara 
to 
Caon's reo forever agains 
cifically guaranteed rther guaranteed 
and “EF” pipe is tu d for improve 


i esse 
‘non-toxic materials proc 
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{, or credit for, 
= within 4 
when ited Carlon representa 
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defect demons” 
reasonable pet! 


ent 0 


| CARLON... the first 
] real pipe that is plastic = 


complete satisfaction . . . otherwise, Carlon will re- 
place the pipe or give you credit. Only Carlon gives 
you this unconditional guarantee of quality and per- 
formance. No other plastic pipe manufacturer can 
equal the Carlon guarantee . . . it’s genuine . . . backed 
by Carlon’s years of service as the world’s leading 
producer of plastic pipe. For your protection, every 
foot of Carlon is factory-tested at greater than work- 
ing pressures for more than 8 hours. 


Buy the Pre with the Stipe! 
CARLON PRODUCTS CORPORATION < 
10300 MEECH AVE. yx CLEVELAND 5, OHIO 


CARLON plastic pipe is produced in Ohio, Colorado, W. Carolina, 
Oregon, Texas and Ostarie Export E. Botzew, New York City 


CARLON plastic pipe will perform to your aT 
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Records for Tomorrow,” J. A. Hammes 
of Sheboygan spoke on methods of cus- 
tomer accounting. At the panel discus- 
— sion which followed, J. A. Hammes was 

joined by R. S. Butler and John D. 
Dahlk of the State Public Service Com- 
mission, P. A. Reynolds, and William 
Snell of Milwaukee. 
_ An excellent ladies’ program included 
a tour of the city, luncheon and a card 
party at the Elks Club, and attendance 
at the banquet. 

Leon A. SMITH 

Secretary-Treasurer 


South Dakota Conference: The nine- 
teenth annual meeting of the South Da- 
kota Water and Sewage Works Confer- 

ence was held in Rapid City, S.D., Sept. 
22-24, 1953, with a registration of 121. 
Wednesday morning, Sept. 23, was de- 
~ voted to papers of interest to both water 
and sewage works operators. Mayor 


Wesser of Rapid City welcomed the 
group to his community and following 
the response by President Art Hanson, 
W. Jones of Allison-Williams Co., 
cussed water and sewage works financing 
with particular emphasis on legal proce- 
dures in South Dakota. This presenta-_ 
tion was followed by a panel discussion — 
on the voluntary certification of water 
and sewage works operators led by H. S 
Smith, chairman of the Iowa Sewage 
Works Operators’ Certification Commit- 
tee. 

The afternoon sessions of the first day 
were divided into sectional meetings, 
for water works, the other 

On Thursday morning there were in- 
spection trips of the Rapid City Water 
Works, the completely rebuilt Rapid City 
sewage treatment plant, and the new 
Rapid City Swimming Pool. An _ op- 
tional inspection trip was provided on 
Thursday afternoon, with a visit to the 


dis 


one 


for sewage. 
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SPARLING 
METERS 


for Main-Lines 


IF accuracy in Main-Line Metering 
means anything to you 
IF ease of installation and maintenance 


are considerations— 


meter is desirable— 
IF coat is a factor—YOU NEED 
SPARLING MAIN-LINE METERS 


are yours for the asking. 


313 and quotations 


LOS ANGELES 54 Box 3277 
CHICAGO 8 BOSTON 8 NEW YOR< 17 
DALLAS 1 CINCINNATI 2 ATLANTA 3 
‘SEATTLE 1 KANSAS CITY 6 


AMONG WATER WORKS MEN 


THE HEAVY-DUTY 
ELLIS 
PIPE CUTTER 


is BEST 


FOR CUTTING LARGE 
SIZES OF PIPE 


No. 01 Cuts Pipe 4” to 8” 
No. 1 Cuts Pipe 4” to 12” 


Write for circular and price list 
No. 35J, on our complete line of 
pipe cutting tools. 


ELLIS & FORD MFG. CO. 
2425 Goodrich Ave. Ferndale, Michigan 


Phone Lincoln 2-5620 


| | 


| _ KEYS TO BETTER WATER 


PROBLEM: Turbidity, Color, Hardness, Iron, Alkalinity 


PRECIPITATORS remove dirt, 
color, hardness, iron, alkalinity, 
silica, fluorides, taste, 
odor by coagulation, 
precipitation, and set- 
tling. Sludge-blanket 
saves space, chemicals, time! 
Horizontal or vertical designs 
of any capacity. Units to triple 
capacities of settling basins. 


PROBLEM: Hardness with some Iron, Manganese 


SOFTENERS quickly reduce 
hardness to zero, while remov- 
ing troublesome iron, 
manganese. Positive 
results—no waste dis- 
posal problem. Easy 
to operate, low installation cost. 
Pressure or gravity units — any 
capacity. Permutit automatic 
controls save operator's time, 
increase efficiency of old plants. 


PROBLEM: Hard, Clear Water 


SPIRACTORS soften on new 
principle — catalytic precipita- 
tion. Hard water and 
lime-soda swirl up- 
ward through catalyst 
granules. Precipitates 
fall to bottom as easily dispos- 
able, damp granules. Effluent is 
soft, clear, ready for filtration. 
Total reaction time is 8 minutes. 


races of Dirt, Oil, Iron 


FILTERS trap the last traces of 
suspended impurities, deliver a 
crystal-clear effluent. 


Permutit rapid sand 
vd filters and gravity 
types feature auto- 


matic controls. Wash, rewash 


and return to service — with no 
FREE WATER ANALYSIS! Write today for 


operator present! 
free bulletins on any water condi- 
tioning problem. Permutit will ana- 
lyze your water supply, make recom- 
mendations without obligation. 


PERMUTIT COMPANY, Dept. JA-i 
330 W. 42nd St., New York 36, N. Y. 


WATER CONDITIONING HEADQUARTERS FOR OVER 40 YEARS 
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ss Awards highlighted the South Dakota Conference as (left) Don Wessel 
7 ‘of Mobridge received the $50 Flox Award from John Lynch, Flox service 
“sh engineer, and (right) G. C. Redfield awarded the Izaak Walton League 


Plaque to B. A. Nangle, standing in for Clarence Shaul. 


interior of the Black Hills at Hill City, 
and to the Lithium Corp. of America. 

At the banquet on Wednesday evening, 
John Lynch, Service Engineer of the 
Flox Co., presented the annual $50 Flox 
Award to Don Wessel of Mobridge; G. 
C. Redfield of Rapid City presente 
second annual Izaak Walton League 
Award to Clarence Shaul, Superintendent 
of Sewage Works at Hot Springs; and 
Plummer Wells, chairman of the newly 
established Longevity Award Committee, 
presented certificates to 16 water or sew- 
age works operators in South Dakota 
who had served their communities in this 
capacity for 20 years or more. The ban- 
quet concluded with a very entertaining 
talk by H. S. Thorgrimsen, city manager 
of Rapid City. 

The following officers were elected at 


the annual business meeting: president: 


Don Wessel; vice-president: Siger Bies; 
directors: G. J. Gunderson; Clarence 
Shaul; William Mailloux; Jacob Mur- 
schel; H. A. Fowler; and W. Campbell Jr. 
E. Cari 
Secretary-Treasurer 


“Power and Fluids” is the name of a 
new technical house organ to be pub- 
lished quarterly by Worthington Corp., 
Harrison, N.J. The first issue includes 
an article on troubles in direct-acting 
steam pumps which features a checklist 
of symptoms and their causes. 


A case study of the use of punched-card 
business machines and the results a mecha- 
nized accounting system was able to bring 
to a small business office is the subject of 
a folder, CR 876, offered by Remington 
Rand Inc., 315—4th Ave., New York 10. 


for 
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MACHINE BLENDED 


SELF-CAULKING 
JOINT COMPOUND 
FOR 


BELL & SPIGOT 


NORTHROP & COMPANY, INC. 
SPRING VALLEY, N. Y. 


CAST IRON 
WATER PIPE 
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new .factory— 


specially designed 
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bronze waterworks 
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JAMES JONES COMPANY 


321 NORTH TEMPLE CITY BOULEVARD e EL MONTE, CALIF. 
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Index of Advertisers’ Products 


Activated Carbon: 


Industrial Chemical Sales Div 


Permutit Co. 


Aerators (Air Diffusers): 


American Well Works 


Allis-Chalmers Mig. Co. 


DeLaval Steam Turbine Co. 
Morse Bros. Mchy. Co. 


Alum (Sulfate of Alumina): 
_ American Cyanamid Co., Industrial 
Chemicals Div. 
General Chemical Div. 
Ammonia, Anhydrous: 
General Chemical Div. 


Ammoniators: 

Everson Mfg. Corp. 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc 


irass Goods: 

+ American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 
James Jones Co. 
Mueller Co. 
Welsbach Corp., Kitson Valve Div. 
Carbon Dioxide Generators: 
Infileo Inc 
Walker Process Equipment, Inc. 
Cathodic Protection: 
Electro Rust-Proofing Corp. 
Cement Mortar Lining: 
Centriline Corp. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Chemical Feed Apparatus: 
Cochrane Corp. 
Infileo Inc. 
Omega Machine Co. 

Industries) 

ermutit Co. 
’roportioneers, Inc. 
Ross Valve Mfg. Co. 
Simplex Valve & Meter Co. 
Wallace & Tiernan Co., Inc. 
Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 
Chlorination Equipment: 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
Proportioneers, Inc. 
Wallace & Tiernan Co, Inc. 
Chlorine Comparators: 
Hellige, Inc. 
Klett Mfg. Co 
Wallace & Tiernan Co., Inc. 
Chiorine, Liquid: 
Solvay Process Div. 
Wallace & Tiernan Co., Inc 
Clamps and Sleeves, Pipe: 
James B. Clow & Sons 
Dresser Mfg. Div. 
M Sons 
James Jones Co. 
McWane Cast Iron Pipe Co. 
Mueller Co. 
Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 
Skinner, M. B., 
A. P. Smith Mfg. 
Smith-Blair, Inc. 


(Div., B-I-F 


Clamps, Bell Joint: 

James B. Clow & Sons 

Dresser Mfg. Di 

Skinner, M. B. 

Smith-Blair, Inc. 

Clamps, Pipe Repair: 

James B. Clow & Sons 

Dresser Mfg. Div. 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

Skinner, M. B., Co. 

Smith-Blair, Inc. 

Clarifiers: 

American Well Works 

Belco Industrial Equipment Div. 

Chain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Graver Water Conditioning Co 

Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 

Cleaning Water Mains: 

Flexible Sewer-Rod Equipment Co. 

National Water Main Cleaning Co 

Condensers: 

United States Pipe & Foundry Co 

Contractors, Water Supply: 

Layne & Bowler, Inc 

Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Infileo Inc. 

Simplex Valve & Meter Co. 

Sparling Meter Co., Inc. 

Copper Sheets: 

American Brass Co. 

Copper Sulfate: 

General Chemical Div 

Phelps Dodge Refining Corp. 

Tennessee Corp. 

Corrosion Control: 

Calgon, Inc. 

Couplings, Flexible: 

DeLaval Steam Turbine Co. 

Dresser Mfg. Div. 

Philadelphia Gear Works, Inc. 

Smith-Blair, Inc. 

Diaphragms, Pump: 

Dorr Co. 

Morse Bros. Mchy. Co. 

Southern Pipe & Casing Co. 

Engines, Hydraulic: 

Ross Valve Mfg. Co. 

Engineers and Chemists: 

(See Prof. Services, pp. 25-29) 

Feedwater Treatment: 

Allis-Chalmers Mfg. Co. 

Belco Industrial Equipment Div. 

Calgon, Inc. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc 

Infileo Inc. 

Permutit Co. 

Ferric Sulfate: 

Tennessee Corp. 

Filter Materials: 

Anthracite Equipment Corp 

Johns-Manville Corp. 

Infileo Inc. 

Northern Gravel Co. 

Permutit Co. 


Filters, incl. Feedwater: 

Cochrane Corp. 

Dorr Co. 

Infilco Inc. 

Morse Bros. Mchy. Co. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Ross Valve Mfg. Co. 

Filtration Plant Equipment: 

Chain Belt Co. 

Cochrane Corp. 

Filtration Equipment Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Omega Machine Co. (Div., B-I-F 
Industries) 

Permutit Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

— Corp., Ozone Processes 

iv 

Fittings, Copper Pipe: 

Dresser Mfg. Div. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

James Jones Co. 

Mueller Co. 

Fittings, Tees, Ells, ete.: 

American Cast Iron Pipe Co. 

American Locomotive Co. 

Carlon Products Corp. 

Cast Iron Pipe Research Assn 

James B. Clow & Sons 

Crane Co. 

Dresser Mfg. Div. 

Co. 
ennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co 

R. D. Wood Co. 

Flocculating Equipment: 

Chain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Infilco Inc 

Permutit Co. 

Stuart Corp. 

Walker Process Equipment, Inc 

Fluoride Chemicals: 

American Agricultural Chemical Co. 

Blockson Chemical Co. 

Fluoride Feeders: 

Builders-Providence, Inc. 

Omega Machine Co. (Div., B-I-F 
Industries) 

Wallace & Tiernan Co., Inc 
Furnac es: 

Jos. G. Pollard Co., Inc. 

Furnaces, Joint Compouné: 
Northrop & Co., Inc. 

Gages, Liquid Level: 

Builders-Providence, Inc 

Infilco Inc. 

Simplex Valve & Meter Co 
Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc 
Infilco Inc. 

Northrop & Co., Inc. 
Simplex Valve & Meter Co. 
Sparling Meter Co., Inc. 
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Gasholders: 

Chicago Bridge & lron Co 
Pittsburgh-Des Moines Steel Co 
Gaskets, Rubber Packing: 

James B. Clow & Sons 
Johns-Manville Corp. 

Northrop & Co., Inc 

Smith-Blair, Inc 

tates, Shear and Sluice: 

Drainage & Metal Products, 

nc. 

James B. Clow & Sons 

Morse Bros. Mchy. Co. 

Mueller Co. 

R. D. Wood Co. 

Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 
Philadelphia Gear Works, Inc 

Glass Standards—Colorimetric 
Analysis Equipment: 
Hellige, Inc 

Klett Mfg. Co. 

Wallace & Tiernan Co., Inc 

Goosenecks (with or without 
Corporation Stops): 
James B. Clow & Sons 
Hays Mfg. Co 

James Jones Co. 

Mueller Co. 

Hydrants: 

James B. Clow & Sons 
Darling Valve & Mfg. Co. 

Sons 
ames Jones C 

Valve Mfg. Co. 
M & i Valve & Fittings Co. 
Mueller Co. 

Pacific States Cast Iron Pipe Co. 
4. P. Smith Mfg. Co. 


Rensselaer Valve Co. 

R. D. Wood Co 

iydrogen Ion Equipment: 

Hellige, Inc 

Wallace & Tiernan Co., Inc 

Ion Exchange Materials: 

Cochrane Corp. 

Hungerford & Terry, Inc 

Infilco Ine 

Roberts Filter Mfg. Co. : 

Rohm & Haas Co. 

Iron Removal Plants: 

American Well Works 

Belco Industrial Equipment Div 

Chain Belt Co, 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infileo Inc 

Vermutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div 

Jointing Materials: 

Atlas Mineral Products Co 

Hydraulic Development Corp 

Johns-Manville Corp. 

Leadite Co., Inc. 

Northrop & Co., Inc 

Joints, Mechanical. Pipe: 

American Cast Iron Pipe Co. 

Cast Iron Pipe Research Assn 

James B. Clow & Sons 

Dresser Mfg. Div 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co 

R. D. Wood Co. 

Leak Detectors: 

Jos. G. Pollard Co., Inc. 

Lime Slakers and Feeders: 

Dorr Co, 

Infilco Inc. 

Omega Machine Co. 

Industries) 

Permutit Co. 


(Div., B-I-F 
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Magnetic Dipping Needles: 
W. S. Darley & Co 

Meter Boxes: 

Ford Meter Box Co 

Pittsburgh Equitable Meter Div. 


Meter Couplings and Yokes: 

Badger Meter Mig. Co 

Dresser Mfg. Div. 

Ford Meter Box Co 

Hays Mfg. Co. 

Hersey Mfg. Co. . 
Jones Co. 

Mueller Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Smith-Blair, Inc. 

Welsbach Corp., Kitson Valve 

Worthington-Gamon Meter Co 

Meter Reading and Kecord 
Bocks: 

Badger Meter Mfg 


Meter Testers: 

Badger Meter Mfg. Co 

Ford Meter Box Co 

Hersey Mfg. Co 

Neptune Meter Co 

Pittsburgh Equitable Meter Div 


Meters, Domestic: 

Badger Meter Mfg. Co 

Buffalo Meter Co. 

Hersey Mfg. Co 

Neptune Meter Co 

Pittsburgh Equitable Meter Div 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 

Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc 

Infileo Inc 

Simplex Valve & Meter Co 

Sparling Meter Co., Inc. 


Industrial, 


Div. 


Meters, Commer- 
celal 

Badgesr Meter Mfg. Co 

Buffalo Meter Co 

Builders-Providence, Inc 

Hersey Mfg. Co 

Neptune Meter Co 

Pittsburgh Equitable Meter Div. 

Simp'ex Valve & Meter Co. 

Sparling Meter Co., Inc. 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co 

Mixing Equipment: 

Chain Belt Co. 

Infileo Inc 


Walker Process Equipment, Inc 


Ozonation Equipment: 

Welsbach Corp., Ozone 
Div. 

Pipe, Asbestos- Cement: 

Johns-Manville Corp 

Keasbey & Mattison Co 


Pipe, Brass: 
American Brass Co 


Pipe, Cast Iron (and Fittings): 
American Cast Iron Pipe Co 
Cast Iron Pipe Research Assn 
Tames B. Clow & Sons 

Crane Co. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co 
R. D. Wood Co 

Pipe, Cement Lined: 

Cast Iron Pipe Research Assn 
James B. Clow & Sons 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 


Processes 


Southern Pipe & Casing Co. 
United States Pipe & Foundry Co. 
k. D. Wood Co 
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Pipe Coatings and Linings: 
The Barrett Div 

Cast Iron Pipe Research Assn 
Centriline Corp. 

Koppers Co., Inc, 

Pipelife, Inc 

Reilly Tar & Chemical Corp. 
Southern Pipe & Casing Co. 


Pipe, Concrete: 

American Concrete Pressure 
Assn. 

American Pipe & Construction Co 

Lock Joint Pipe Co 

Universal Concrete Pipe Co. 

Pipe, Copper: 

American Brass Co 

Pipe C wo Machines: 

James B. Clow & Sons 

Ellis & Ford Mfg. Co. 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Pipe Jointing Materials; 
Jointing Materials 

Pipe Locators: 

W. S. Darley & Co. 

Jos. G. Pollard Co., 

Pipe, Plastic: 

Carlon Products Corp. 

Pipe, Steel: 

American Locomotive Co. 


Inc. 


Armco Drainage & Meta! Products, 


Bethlehem Steel Co. 

Southern Pipe & Casing Co. 
Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co 
Potentiometers: 

Hellige, Inc 

Pressure Regulators: 
Allis-Chalmers Mfg. Co 
Mueller Co. 

Ross Valve Mfg. Co 

Pumps, Boiler Feed: 
DeLaval Steam Turbine Co. 
Pumps, Centrifugal: 
Allis-Chalmers Mfg. Co. 
American Well Works 

DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 

Morse Bros Mchy Co. 
Pumps, Chemical Feed: 
Infileo Inc 
Proportioneers, Inc 
Waliace & Tiernan Co — 
umps, Deep Well: 
American Well Works 
Layne & Bowler, In 
Pumps, Diaphragm: 


Dorr Co 
Morse Bros. Mchy. Co. 


Pumps, Hydrant: 

’. S. Darley & Co 
Jos. G. Pollard Co., Inc 
Pumps, Hydraulic Booster: 
Ross Valve Mfg. Co 
Pumps, Sewage: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Pumps, Sump: 

DeLaval Steam Turbine Co 
Economy Pumps, Inc. 
Pumps, Turbine: 
DeLaval Steam Turbine Co 
Layne & Bowler, Inc 
Recorders, Gas Density, 


NHsz, ete.: 


Permutit Co 
Wallace & Tiernan Co.., 


Pipe 
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The Accelator combines — in a single unit 
— mixing, coagulation and solids separa- 
tion. It occupies a fraction of the space 
required by old style, slow-rate treating 
plants and greatly reduces installation 
costs. Softening, clarification and stabiliza- 
tion plus highly efficient algae and bacteria 
removal are obtained at the highest flow 
rates because of the Accelator slurry recir- 
culation and dynamic separation. For full 
details send for your copy of the informa- 
tive 28-page Accelator bulletin. 


Use coupon below. 


INFILCO INC., P.O. Box 5033 


Tucson, Arizona 
Please send to my aitention _____ copies 
of Accelator Bulletin 1825-J. 


Name 


> 
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Kecording Instruments: Tapping- peas. Machines: Pacific States Cast. oa Pipe Co. 
Infilco Inc A. P. Smith Mfg. Co. Rensselaer Valve 

Sparling Meter Co., Inc. Hays Mfg. Co. A. P. Smith Mfg. Co. 

Wallace & Tiernan Co., Inc Mueller Co R. D. Wood Co. 

Reservoirs, Steel: Tapping Machines, Corp.: Valves, Hydraulically Oper- 
Chicago Bridge & Iron Co Hays Mfg. Co. ated: 

Pittsburgh-Des Moines Steel Co Mueller Co | James B. Clow & Sons 


Welsbach Corp., Kitson Valve Diy Crane Co. 

Darling Valve & Mfg. Co. 

Davis Mig. Co. 

Kennedy Valve Mig. Co = 


Sand Expansion Gages; see 
Gages Taste and Odor Removal: 


Sleeves; see Clamps Cochrane Corp. 


ndustriai Chemical Sales Div 
Sleeves and Valves, Tapping: din M & H Valve & Fittings Co. 
James B. Clow & Sons Permutit Co. Mueller Co. 
M & H Valve & Fittings Co. Proportioneers, Inc. Philadelphia Gear Works, Inc 
Mueller Co. Wallace & Tiernan Co., Inc. Rensselaer Valve Co. 
Rensselaer Valve Co. Welsbach Corp., Ozone Processes A. P Smith Mfg. Co 
A. P. Smith Mfg. Co Div R. D. Wood Co. 
Sludge Blanket Equipment: Turbidimetric Apparatus (For Valves, Large Diameter: 
Permutit Co Turbidity and Sulfate De- — e Clow & Sons 
Sete Soh: H Darling Valve & Mfg. Co. 
Solvay Process Div ellige, Inc. . Davis Mfg. C 

Wallace & Tiernan Co., Inc avis Siig. Co. 


Sodium Hexametaphosphate: Kennedy Valve Mfg. Co 


Blockson Chemical Co. M & H Valve & Fittings Co. 
Softeners: Steam ‘Turbine Co Rensselaer Valve Co. 
Belco Industrial Equipment Div A. P. Smith Mfg. Co. 
Cochrane Corp. = i “Clow. & Sons R. D. Wood Co 7 
Dorr Co M Valves. Regulating: 
Graver Water Conditioning Co. M & H Valv & Fitti c Crane Co. 
& Terry, Inc. Mueller Co. ve tings Mfg. Co. 
Infilco Inc. Mueller Co. 
Permutit Co. Se ae Sate Coe ast Iron Pipe Co. Ross Valve Mfg. Co. 
Roberts Filter Mfg. Co A Valves, Swing Check: 
Walker Process Equipment, Inc Wood James B B. Clow & Sons 
Softening Chemicals and Com- , Crane Co. 
Calgon, Inc M. Greenberg’s Sons 
Cochrane Corp. M & H Valve & Fittings Co. 
Infilco Inc. Rene V; ~ Mi Mueller Co. 
Permutit Co Rensselaer Valve Co. 
Tennessee Corp. i Valves, Butterfly, Check, Flap, A. P. Smith Mfg. Co 
Standpipes, Steel: B Mud lug: R. D. Wood Co 
Chicago Bridge & Iron £0. iow Engineering & Equipment 
Steel Plate Construction: games Co. ee Plants; see 
American Locomotive Co. M. Greenberg’s Sons 
Bethlehem Steel Co. M & H Valve & Fittings Co Water Supply Contractors: 
Chicago Bridge & Iron Co Mueller Co. Layne & Bowler, Inc. 
Pittsburgh-Des Moines Stee! Co Rensselaer Valve Co. Water Testing Apparatus: | 
Stops, Curb and Corporation: R. D. Wood Co 
Hays Mfg. Co Valves, Detector Check: allace & Tiernan Co., Inc 
james Jones Co. Hersey Mfg. Co Water Treatment — 
Mueller Co. * Valves, Electrically Operated: Allis-Chalmers Mfg. Co. { 
Welsbach Corp., Kitson Valve Div. Belco Industrial Equipment Div. one Well A ne 
Storage Tanks; see Tanks — B. Clow & Sons Chan ox — quipment Div. 
Strainers, Suction: Darling Val & Miz. Co Chicago Bridge & Iron Co 
James B. Clow & Sons Davis } Mig. Co . Cochrane Corp. 
a. Greenberg's Sons Kennedy Valve Mfg. Co Dorr Co. 
Johnson, Edward E., Inc. M & Tf Valve & Fittings Co Graver Water Conditioning Co. 
R. D. Wood Co. Cn. Hungerford & Terry, Inc. 
Surface Wash Equipment: Philadelphia Gear Works, Inc inilco Inc. 
Cochrane Corp, Rensselaer Valve Co Permutit Co. 
Permutit Co. A. P. Smith Mfz. Co Pittsburgh-Des Moines Steel Co 
Swimming Pool Sterilization: Valves, Float: Roberts Filter Mfg. Co 
Everson Mfg. Corp. James B. Clow & Sons a Walker Process Equipment, Inc. - 
Omega Machine Co. (Div., B-I-F Davis Mfg. Co Wallace & Tiernan Co., Inc 
Industries) Ross Valve Mig. Co.. Inc Welsbach Corp., Ozone Processes 
Proportioneers, Inc. Valves, Gate: Dis 
Wallace & Tiernan Co., Inc James B. Clow & Sons Well Drilling Contractors: 
Welsbach Corp., Ozone Processes Crane Co. layne & Bowler, Inc. : 
Div Darling Valve & Mfg. Co. Well Screens 
Tanks, Steel: Dresser Mfg. Div Johnson, Edward E., Inc. 
American Locomotive Co. ae Benes Co. Wrenches, Ratchet: f 
Bethlehem Steel Co. ennedy Valve Mfg. Co Dresser Mfg. Div a 
Chicago Bridge & Iron Co M & H Valve & Fittings Co Zeolite; see lon Exchange 
Pittsburgh-Des Moines Steel Co Mueller Co Materials 


A campiete Buyers’ Guide to all water works products and 
services offered by AWWA Associate Members appears in the 
1953 AWWA Directory. 
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NEW... DIFFERENT. 
PLASTIC BASE J€C=60 


CUTS SEWER SYSTEM COSTS 


THESE ARE THE FACTS: JC-60® cuts sewer line maintenance costs. 
Joints poured with ATLAS JC-50 resist the common causes of sewer joint fail- 
ure — root penetration, climate extremes, normal settling, loss of adhesion and 
chemical attack. 

Operating costs go down. By reducing infiltration of soil water, JC-60 
sewer joints reduce pumping costs and equipment capacity required at the 
disposal plant. 

Installation costs go down. JC-60, with minimum shrinkage, high fluidity 
and resistance to overheating deterioration speeds the entire jointing procedure 
and minimizes material waste. 

Years of ATLAS research created this remarkable new jointing compound. 
Based on a synthetic plastic, JC-60 is designed specifically to provide those 
characteristics proved most desirable in actual use. 

COMPLETE FACTS are in Bulletin M20-3 and other technical literature. 
Write for your copies. 5 

OTHER ATLAS JOINTING MATERIALS include 
GK® and SLIPJOINT GK® for sewer pipe: 
MINERALEAD® and HYDRORINGS® for cast 
iron water pipe. . 


ATLAS JOINTING COMPOUNDS MINERAL 


@ permanent bond 


5 
| 
| 
Engineering Representatives Throughout the United States : 
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The Symbol for Service, Quality 
and Performance in Water Meters 


—— SINGLE REGISTER TYPE 
SIZES 2” to 6” 


MADE 70 MEASURE... 


FROM TRICKLES TO TORRENTS 


Office buildings, hotels, apartments and industrial plants 


are ‘‘naturals” for this Rockwell single register compound meter 
that measures both trickles and torrents with precision accuracy. 
Install them with confidence—reap a// the revenue that 

you should obtain. Write for bulletin W-803. 


WHERE TWO ARE BETTER THAN ONE 


This manifold assembly of two 4 in. Rockwell compounds assem- 
bled with Nordstrom valves is easier to handle—weighs 100 Ibs. 
less than a single 8 in. meter. Maintenance is simplified since one 
side can be shut down without service interruption. The initial 
cost for most installations is less. Write for details. 


IN CANADA: Peacock Brothers§Limited 
ROCKWELL MANUFACTURING COMPANY 


PITTSBURGH 8, PA. Atlanta Boston Chicago Houston Kansas City 
Los Angeles» New York Pittsburgh San Francisco Seattle Tulsa 
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DAYTON: OHIO 


7 f Vy — another place where it takes 


than a "Mag ic to solve 


the water ot problem 


The problem at Dayton was 
to build an entirely new water 
softening plant at a reason- 
able installed cost. The con- 
sulting engineers made effec- 
tive use of common wall design 
to hold construction costs to o 
minimum, and specified the 
economical combinction of 
Dorrco Flocculator and Mono- 
rake mechanisms for the pre- 
treatment steps. Largest units 
installed to date, the Mono- 
rakes operate in four basins, 
each 90° wide by 333’ long. 
Total capacity is 96MGD. 
Consulting Engineers: 
ALVORD, BURDICK & HOWSON, 
Chicago, Illinois 


No two water treatment problems are exactly alike. Thus, there 
is no ‘magic formula’”’ approach that will solve all problems. The 
answer to your specific problem must be determined by an anal- 
ysis of raw water composition, rate of flow, results required and, 


as in Dayton, local conditions. 


Whether your problem requires high rate or conventional treat- 
ment, there is a Dorr unit to give vou the end result you want. 
Interesting information about many types of Dorr water treat- 
ment equipment is in Bulletin No. 9141. Write to THe Dorr 
Company, Stamford, Conn., or in Canada: 26 St. Clair Ave., E., 
Toronto 5. 


FLOCCULATOR and MONORAKE are trademarks of The Dorr Co, Reg. U.S. Pat. Off 


wit SEAR INGINEERING + EQUIPMENT | 
THE DORR COMPANY + ENGINEERS + STAMFORD, CONN. 


OCllices, Associated Comp or principal cries of the world 
& 
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Jointed for... 
Permanence 


LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—-but the joints also must be 
tight, flexible, and long lived,—-else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “‘jointing material’’ used for bell and spigot Water 
Mains MUST BE GOOD,—-MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint, — but that it improves with age. 
The pioneer self-caulking material for c. i. pipe 


Tested and used for over 40 years 
Saves at least 75 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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